:l », FirstRanker.com

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

Paper I

Physics

Expression for time in terms of G (universal
gravitational constant), h (Planck constant)
and c (speed of light) is proportional to :
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In a car race on straight road, car A takes a
time t less thancar B at the finish and passes
finishing point with a speed ‘¢" more than
that of car B. Both the cars start from rest
and travel with constant acceleration
a; and a, respectively. Then "¢’ is equal
Lo :
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The position co-ordinates of a particle
moving in a3-D coordinate system is given
by x=a coswt

Iy=a sinwt
and z=awt
The speed of the particle is :
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A mass of 10 kg is suspended vertically by
a rope from the roof. When a horizontal
force is applied on the rope at some point,
the rope deviated at an angle of 45° at the
roof point. If the suspended mass is at
equilibrium, the magnitude of the force
applied is (g =10 ms %)

100 N
1.

200N
z.

5 140N
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10 kg -l ge¥iAA £ uzedl gi2sl 48 GesdlEasi
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A force acts on a 2 kg object so that its
position is given as a function of time as
x=3t2+5. What is the work done by this
force in first 5 seconds ?
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A rod of length 50 cm is pivoted at one end.
It is raised such that if makes an angle of
30° from the horizontal as shown and
released from rest. Its angular speed when
it passes through the horizontal (inrads )
will be (g=10 ms" 5

30°
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A rod of mass ‘M’ and length 2L’ is
suspended at its middle by a wire. It
exhibits torsional oscillations; If two
masses each of ‘'m’ are attached at distance
‘L/2" from its centre on both sides, it
reduces the oscillation frequency by 20%.
The value of ratio m/M is close to :

1 0.17

5 077
5 057

4 037

www.FirstRanker.com



:l » FirstRanker.com

R Firstrankersthoice

www.FirstRanker.com

FEEE M 091 T ‘2L & U 92 %l S9F
et | U 97 57 TeHE T ¥ | T8 B2
e 2eE FT &1 Afe 99 9HE ‘m’
g w g F AEfag | L/2 g REA
TUF W24 €, 91 2l H1 906 20% = St
21 SFUE m/ M =1 Gfwe 9F 2 ;

{ 0.17

5 077
5 057

4 037

M geMHIAAL 2 21 deasl =i dWon
ol wes il d2siEd . d 2iiHY Sladl 2 9.
‘m’ gL #is Al o gl ol
Heuiell 1L /2 wie edeed Gl U7 sASAMl 2kl
d Ela-l-l 2uldui 20% Al 2215152 8. m/M
4 4 Al s .

1 0.17

5 077
5 057

4 037

www.FirstRanker.com

www.FirstRanker.com



£stha
h 'ahnw: surlace (radivgwW .FirstRanker.com

Earth=6.4x 107 km} is E; and kinetic
energy required for the satellite to be in a
circular orbit at this height is E,. The value
of h for which ET and E_.,_ are equal, is:

:l!h. FirstRanker.com,

, 128x 10% km
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4 32X 1° km
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5 1.6 % 10° km

. 3.2 x10° km

The top of a water tank is open to air and
its water lavel is maintained. Itis giving out
0.74 m> water per minute througha circular
opening of 2 cm radius in its wall. The
depth of the centre of the opening from the
level of water in the tank is close to :

L 48 m

5 96m

2 29 m

” 6.0 m

I F UF I SR Y el g1 @ a9 s9
T 1 TR TR ¥ | sHeE SR § Sufeyh U
2 cm =1 % gO9R B8 9 UM 0.74 m®/
min. F X T AL TR E | $H D2 F g HI T
F1 O T s F AfAFS 9 207 -

1 48 m

> 96 m

2 29m

60m
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Two Carnot engines A and B are operated
in series. The first one, A, receives heat at
T,(=600 K) and rejects to a reservoir at
temperature T,. The second engine B
receives heal rejected by the first engine
and, in turn, rejects to a heat reservoir at
T,(=400K). Calculate the temperature T,
if the work outputs of the two engines are
equal :

; 300K

5 400K

5 S00K

600 K
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heat transferred to the gas, so that rms
velocity of molecules is doubled, is about :

[Take R =8.3 J/ K mole]
1 09K]
2 6K
= 10K

4 14K

S T 15 g A H UF 9= H 27°C
W T ¥ S w9 =1, faed TmoE
STupaA! 1 = TS e 991 51 A1 81 S, 6
TAEM: (T T : R=83]/K mole)
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A musician using an open flute of length
50 cm produces second harmonic sound
waves. A person runs towards the
musician from another end of a hall at a
speed of 10 km/h. If the wave speed is
330 m/s, the frequency heard by the
running person shall be close to :

, 333 Hz

> 500 Hz

z 666 Hz

4 /93 Hz

50 co TS i ol T 1 U A0 H U
s faeta wenet = T 3w Fa 2
% HAfF FH F gHL 9 H Fiad H WE
10 km/h =1 fq 9 Srea1 €1 afs =t %1 7ifq
330 m/s € T 9= g9 Al g0 A T
smgfa F1 Afase 7= 2

, 333 Hz
500 Hz

2

z 666 Hz

4 793 Hz
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, 333 Hz

5 200 Hz

5 666 Hz

4 793 Hz

A particle is executing simple harmonic
motion (SHM) of amplitude A, along the
x-axis, about x=0. When its potential
Energy (PE) equals kinetic energy (KE), the
position of the particle will be :

1, 2

r-~.:r|f.t*'

LI
=

e

o N

i
I

e T x-378] Tl fewn o, x =0 & Tye Ay
A T T AE TG @ 8| W 59 B FH
frogfars a1 a9 s = % "9F FUE 2 a1

www.FirstRanker.com

&0 T fefaerT

www.FirstRanker.com



:l » FirstRanker.com

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

I"~..‘r|:.t*.

L
5>

g N

i
I

w5 50l x-28, x=0% WU s A SulR-air-l
oL e old (eel) 52 6. sl adl kald
Glsd (PE) 24 2UdGlsd (KE) -l viior 2 o4
wiL sl Bl ¢l

A

I"Jl:l-".

L
5>

i

I3
=

www.FirstRanker.com



:j pf 1@; {uggmg

fﬁs? Hff?i fof dieleakfifiv. FirstRanker.com
constants I{T ,K,l, I<'._jjr K_i arranged as shown

in the figure. The effective dielectric
constant K will be :

Ky | Ky | L/2
K3 Ke| 2
+df2—h;—df2—:—

_ (Kt Ko) (Kg +Ky)

1.

5 K} + [{2 f Kg-, t K4
- Ky +Ky) (Ka + Ks)

3 2(K; + Ky + Ky +Ky)
K — (K1 + Ko) (Kg + Ky)

4 E(K] + KE -+ K3 + Kq,)

FHR @3] 9el Uk A T2 41 &

e am = wareEd, foms TeaiE K, Ky,

K, @ K, € # R fem = € @ g
i K =1 91 2 ;

K, | L/2

Ke|lLy2

T
1
1
1
1
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e oo o el i e
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(K1 + Kyq) (Ky + Ks)

K:

3 2(K; + Ky + Ky +Ky)
« _ (K1 +Kg) (Kg +Ky)
4 E(K] + Ks + K5 + K4)

2R vzl 215 MR e SUfeRA UR widyd
g b oL wREedls K, Ko, Ky, Ky 8, dueuell
gl gauledl wAEl oRd 5. w518

yadyAis K e,
i | 12
Ksi! Kel o
+df2+l4-1:|,-"2+

k= K +K) (K3 +Ky)
Ka £ 8y 3 K+ Ry

(K5 +K) (Kp +Ky)
KT + KE f Kg"r K4

2.
k= K1+ Kq) (Ky + Ks)
3 2(Ky + Ky + Kz +Ky)
- (K +K5) (Ky +Ky)
4 E(K] + KE 4 K_?_;, + Kq,)
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Charge is distributed within a sphere of
radius R with a volume charge density
. 8

ol f}—r—ze ,where A and a are constants.

If Q is the total charge of this charge
distribution, the radius K is :

3 .
2 log [l Q }
2 2malA
..
2 loo &
Ik P )
5 2ralA
d IDE [ 1 Q J
2ral
=5
a log ;
1- Qﬂi
4. 2Tl
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x=1m and x=4 m respectively. The

electric field (in V/m) ata point y=3 mon

y-axis is,

1 . i
lake =0 l[I‘9 NmE{_ -
4areg

] o 2
631 +27)x 10
. J

M o -
, (631 ~27)x 107

Pt a 2
(81i — 81j) % 10
3

s s 2
. (—81i +81j) = 10°

21 farg @M q, (V10 pC ) T qof — 25 uC)
F -3 WHFAT: x=1m dMr=4m T

T T g y-A9 T g y=3 m W faEm
a3 HHA (V/m¥) 81 :

e % =9 %107 Nm2C2

e
T M 2
. (631 +27))x 10
M A -
" 631 —27j) x 107
Fi M 2
(811 —81j)x 10
o

i s 2
. (—81i +81j) = 10°
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A x- ¥ Yz Q*ljiﬂ:{ r=1m 14 r=4m ®
i B, Y- 28 Yl y=3 m W& [y s
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=9 x 107 Nm2C2dl

Ii—l-"."l'!_'-ﬂ

2 Fy ~
i . b
| (631 +27))% 10

A

o
, (631 ~27) 107
Pt a 2
(81i — 81j)x 10
=

M My ~
, (81i +81j)x 107

In the given circuit the internal resistance
of the 18 V cell is negligible. If RT =400 12,
R,=100 Q2 and R, =500 (} and the reading
of an ideal voltmeter across R‘4 is 5V, then

the value of R, will be :
Ry Ry
A A

Ry
AAA AAA
| |

5501

2300

M

. 4500

30012

e
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A series AC circuit containing an inductor
(20 mH), a capacitor (120 pF) and a
resistor (60 (1) is driven by an AC source of
24 V/50 Hz. The energy dissipated in the
circuit in 60 sis:

, 565x10%]

, 226%103]

s 5.17x10%]

4 339%x103]

UF HUiEE AE 99d H U 0 (20 mH),
UF WA (120 wF) 791 U 9feRE (60 )
=1 ¥R I8 U 24 V/50 Hz F T &
d =ife %1 60 s w99 ¥ afaa sl =1 9F
B

, 565x10%]

, 226%103]

5 5.17x10%]

4 339%x103]
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o 226x103]

5 517x102]

4 339%x103]
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One of the two identical conducting wires
of length L is bent in the form of a circular
loop and the other one into a circular coil
of N identical turns. If the same current is
passed in both, the ratio of the magnetic
field at the central of the loop (B ) to thatat

By,
the centre of the coil (B.), i.e. E will be :
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electron moves in a circular path of radius
0.5 cm under the influence of a magnetic
field of 0.5 T. If an electric field of 100 V/m
makes it to move in a straight path, then
the mass of the particle is (Given charge of
electron =1.6 x10~19C)

; 91x10 kg

, 20x10-2kg

3 16x10" kg

, 16x10-7kg

U FU, TE A= soideA & SEY & 99H
2 05T J=#T &4 § TH 05cm =01 ¥
FAFR 9 T FAd@ &1 Ffg 100 V/m
fogn &3 = W 98 W U Yl v A
el &, o S 1 5SAaH e

(fen & seiaei@ 1 #E9 =1.6x 10 19C)

; 91x10" kg

, 20x10" kg

z 16x10" kg

, 16x10-Zkg

Belsalr-l sredlsy dllsyeiz duddl 245 581 0.5 cm
leriet scfoustz weuz 0.5 T 2oisly sisdl vz
Al ald 57 B, ed 100 V/m o [Eyd #= dd
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20x10- kg

- 16x10" kg

, 16x10-7kg

A power transmission line feeds input
power at 2300 V to a step down transformer
with its primary windings having 4000
turns. The output power is delivered at
230 V by the transformer. If the current in
the primary of the transformer is 5A and
its efficiency is 90%, the output current
would be :

2300 V &1 U FIie H=L0 T34 Uah TT=41
Zrawrdy, fos mufas Heet § 4000 W E,
= Wi 92 A 2 | SEEE 230V & ffa
Tava w i faqem e 2 | afs ZrawE =t
A F2el § 5A F1 U & T SHFT 227
90% &, &1 FTd 9r1 =1 7E 26
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4 DA

wig ez et-dHlad e 212300 VAL e
25 22 SIGA 15T 5 sr-f {u 229 4000
2lZ12AL YRI5 el MM 2 9, 2L 2R
b 230V R AR semi 204 5. st 21
2l 1AL Yy 0T 5 A Uelles 21 Sl
90% & dl 2UG2ye Ul il :

The energy associated with electric field is
(Ug) and with magnetic field is (U) for an
electromagnetic wave in free space. Then:

www.FirstRanker.com
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Up

Ty, =B
B

4.

Yol 25l [BYgazusly diomie sd (Uyg) 21
(Ug) = sua [grat 24 usly s 1l
dsoudd Gled 8, dl :

1. "E7 VB
2. U<l
5 Ve = Us
U = U
" 2

Two plane mirrors are inclined to each
other such that a ray of light incident on
the first mirror (M;) and parallel to the
second mirror (M) is finally reflected from
the second mirror (M,) parallel to the first
mirror (M,). The angle between the two
mirrors will be :

1. 45°
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i 75°

4. 0°

2 HATA UV (M, T M,) =l TR TH F01
T T T TR e U R e M,
F TR S g M, W sfad gt €
faa: 9% M, ¥ M, F T Tafad 2 2 |
4T = == H0 HHA B

1. 45°

2 60°

=t 75°

.ml:l

oL Hidd wihaell 215 sl @il Ad gadl
AL 2L B 5 ol nau sk (M) w
2 AU Mottt BRe1 S o7 oflsa 2 (M) A
M B i 2id efled 2l (M) @l wisldd
AL B 5 o WAH 2R (M) A ¥z 5. 20 H
R 2L vel %l

1, 45°

o 60°
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In a Young's double slit experiment, the
slits are placed 0.320 mm apart. Light of
wavelength A=500 nm is incident on the
slits. The total number of bright fringes that
are observed in the angular range
-3rF=0=30"is :

1, 320

321

641

o1 35w Tl SR e A g
0320 mm 21 T2 A =500 nm =1 TR
oAl o g=a 81 0" TE - 30°<0<3(°
W fam It 2rd =] =i 9= 200

1, 320

321

641

21 o Gzl Mol Baed =i olsaddl 0,320
mm §2 204l 209 5. 21 Buzd ur A=500
nm Al ATAEAEAL ME1EL 2L U 5.
~30°=0=<30° -l stelld 2udlul sden wadl
Ustlid BeustiAl 58 v @l e
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, 321

5 640

641
4,

The magnetic field associated with a light
wave is given, at the origin, by

B =B, [sin(3.14 x 107)ct +sin(6.28 X 107)ct].
If this light falls on a silver plate having a
work function of 4.7 eV, what will be the
maximum kinetic energy of the photo
electrons 7

(c=3x10%ms 1, h=6.6x10"3*]-s)
, 772eV
. 852eV

5 125eV

, 682eV

g W UH THEE T 6 H JEE
GEREI R R

B =B, [sin(3.14 x 107)ct +sin(6.28 x 107)ct].
ofs I8 YW UF =6l F wie, ouw w4
e[ 4.7 eV § W IS & o sHY IAfsq
FRIECER Al #1 AfEaH TS He 2 a2
(e & : c=3x10°ms~ !, h=6.6x10"*
J-s)

, 772eV
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2 125eV

, 682eV

Gorog 24 us12L Aol dest ouisld Han
B =B, [sin(3.14 x 107)ct +sin(6.28 x 107)ct]
od DAL 2 5. s AL Us1eL 519 2ls gL

AAlsct 5 o 514 (S84 4.7 eV €l aell ur Y3 dl
slelAsz il derm ol Glod B2ell al?

(c=3x10fms 1, h=6.6x10" s dl.)
| 772eV
, 852eV
. 1256V

, 682eV

Atagiveninstant, say t=0, two radioactive
substances A and B have equal activities.

The ratio R—E of their activities after
Ra

time t itself decays with time t as e 3t

If the half-life of A is In2, the half-life of

Bis:
In2
1 4
.!'n?_
> 2

www.FirstRanker.com
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& T U g, t=0 W a1 feanHEt geret, A

T B, F1 AFETS 0= 21 THT t F TN,

SAFI HiFIA 1 FIE E—E OoF t % WY
A

e 3t & IER =1 €| Afg A F AFAH In2

%,??lﬂﬂﬁﬂ‘éaﬂﬂﬁ'ﬂirﬁ:

s #el, t=0, o =624 godl A 24 B
Al #2921 M 5. t 1ud g dudl

AGEARAAL g8l E_E Rt UL et
A

ol HY WH 8. sd A -l A5 In2 B,
dl Bl wpelaupsia gol
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Ge and Si diodes start conducting at
0.3 V and 0.7 V respectively. In the
following figure if Ge diode connection are
reversed, the value of V_ changes by :
(assume that the Ge diode has large
breakdown voltage)

Ge
e
LT vﬂ
By
— Si >
12V— b 5K
JE

; 04V
5 02V

06V

4 08V

Ge A1 Si & 2EIE, FHW: 03V aM0.7V R/
gaEs o 9 ¢ feg e 7 afE Ge
=MEE F o #l o fem s @ fava v A
TfEd= 1 9H 200 : (AF @ 6 Ge =EE i
o Hieedl Saigs 21)

1V — Si §5K

, 04V

www.FirstRanker.com

www.FirstRanker.com



:I » FirstRanker.com

Firstranker's choice .
www.FirstRanker.com

- 06V

4 08V

Ge @ Si SIS £330 0.3 V 2 0.7 V 42 sl
Ay 52 5. Al2AL WAL oA Ge Sl ssaL

Gezietl 20 dl V4 3 sy
AL (ARLE Ge S1HLS L esdid didesy Hiel
&.)
=
L VU
B
V= o %5 K
==
, 04V
5 02V
5 06V
4 08V

In a communication system operating at
wavelength 800 nm, only one percent of
source frequency is available as signal
bandwidth. The number of channels
accomodated for transmitting TV signals of
band width 6 MHz are (Take velocity of
light c=3%10%m/s, h=6.6x10"]-=s)

; 6.25% 10°
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5 487x10°

4 375X 100

Sﬂﬂm1ﬂi‘ﬁ%ﬁmwﬁ?ﬁ§i{ﬁw
e | Torel i el |id g & 96 U
wfaer &= =reE ¥ fau 3w # a9%d 2
6 MHz == =92 & TV T o= fF
et = TEY "= TR 1 e 22
(femm & : ¢c=3%10%m/s, h=6.6x10" 3
J-s)

;. 6.25% 10°

5 386X 106

5 487x10°

4 375X 100

800 nm dZAdelly B s 25 HEEUUER
dail 55t 245 251 GRa il o o i-sldisu
Y2 AL YA 8. 6 MHz «l vi=slbdsz-u TV
[oranl 2i-alaiq 2le wileme 2Aqdl-l 2va

3l

(ustadl L c=3 x108m/s, h=6.6x 10 3]s dl)

; 6.25x 10°

5 3.86x 106

5 487x10°
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T FHTEA GiallY = Fel FIE 94 21 3%
qfadiy =1 | BT

GQOY Golden

, 64MQ +5%
5 530kQ = 5%
64 kQ + 10%

533 M2 = 5%

wlg glofrd 2eRiE [Hed ool 2@5dl amid 5, 21
U Y 2 7

GOY Golden

, 64MQ x 5%

, 530kQ = 5%

5 64K = 10%

4 23 MO x 5%

A carbon resistance has a following colour
code. What is the value of the resistance ?

—ITT] Jlu—

Y
L L |

S IRFERAECTT
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, 530kQ = 5%

z 64K = 10%

4 23 MO x 5%

The pitch and the number of divisions, on
the circular scale, for a given screw gauge
are (.5 mm and 100 respectively. When the
screw gauge is fully ightened without any
object, the zero of its circular scale lies 3
divisions below the mean line.

The readings of the main scale and the
circular scale, for a thin sheet, are 5.5 mm
and 48 respectively, the thickness of this
sheet is :

i 5725 mm

5 5.755 mm

= 5.950 mm

4 5.740 mm

U T=Er Fi o a9 g T W AqE
e, FH9: 0.5 mm T91 100 T 5= T=ETT
=1 fan Tt =g & 930 e =9 fan 9 &,
A1 SHF FETE THH = I TS T T 9
9 e

TS gaeil =8 W A2l & for 59 J9Hd| &
= Y9 91 9 THE 6 e, HE
5.5 mm 991 48 ¥ | @ =g &1 HIZTE
T
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> 5.755 mm

2 5950 mm

s 5.740 mm

P @15 2leral dqousiz S uz M v
sl 2val 24454 0.5 mm 244 100 O, spdl2
2L 2goley Yol slduel ueiEl R WU B, 4R
AUUSIR HUEL o Ut M3 2oL 3 st A2l
8. 15 WAl dlsamie Yud {yugl 2 dduusiz
UUZIHL AL 24453 5.5 mm 2448 ©. 24
Alsetedl sastd il :

i 5725 mm

5 5.755 mm

= 5.950 mm

4 5.740 mm

Chermistry
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The major product of the following reaction
is :

L UH
/ r:.u[ T‘“ﬁmc@

OH
;-:;-Lm CH3

OH
H, J

= ‘“«_‘.‘.-;O
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1. N

Which of the following compounds is not
aromatic ?

()

1.
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.;;-'*'ﬁ\ & C ™
| NHy (i) Bry/hv
S CH,CH; (i) KOH (dil)

I
*

o)
) Il
O
1 = -
Py~
r /|E NH
o h]/,,
5 CH,
KRH\*\JH
3 ST s J
rﬂf‘ml__ -
R ~CH,
4, :
Frefafaa sfafFra =1 g2 s &

I
,-:'-;A-H e C

\[ ‘NH, (i) Bry/hv
S “CH,CH4 (ii) KOH (dil)

.

O
e T li'““* NH
- | f»J

1.
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L NH
‘“m,f* g
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[
5 CH,
{j NH
= “"w_fK )
. e

AlAl ulsael Yo Aluse 21l ?

Il
A

[ UNHy () Bry/hy
S=~"“CH,CH5 (ii) KOH (3ig)"

C
J

www.FirstRanker.com

www.FirstRanker.com



nker.com;
b

r treatnvwewby . FirstRanker.com

o

with dil. HC] are :

Ol

| OH
o N |
™ e e

1. =

OH

0 |
E ﬂ and H,C— L\C.Hg

e
S
. H3C : CH:.;
C\;,CI'IE,

o

[’” ﬂ and CH, - OH

i

FHA Tl O, F Y FAHlFD F & aevEn
9 HCl & 919 f9a=[ it T 9734 9161 30918
g:

OH
1 OH

N |
[ | ™ pe o,

o R

OH

.. 7
KKH T H,c~ CH,

S
. gj i ngr:fjcr“wcn3

e
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[ “ T CH, -OH

HE&

4. =

4B Al O, #eEL Ul 54l eng -l 3 HCL
w2 Wlsd 53l wodl Llise 2UEL?

OH

1 OH
(e
S H,;C CH;

P S
r | ™ me e

The major product formed in the following
reacton is:

D [||3

dll NL‘ID[}.
Hg,cfﬂﬂ + r
T

oH
. He” 7 ThH

www.FirstRanker.com

www.FirstRanker.com



:l » EirstRanker.com

wstralhl:er s ch choice

H C \l,.f, www.FirstRanker.com www.FirstRanker.com
3

e K HE;QJ

4.
Freferfaa wfafra = ge1 3= @
O\ 'CHEB
, o dil. NaOH
H,C~~ ™SH + =
S
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The increasing basicity order of the
following compounds is :

(A) CH,CH,NH,
CH,CH,
(B) CH;CH,NH
o
©  H,c-N-CH;
CH,
(D) Ph—N—H

1. (A)=(B)=(D)<(C)

, D)<(C)<(B)<(A)

. D<O<A)<({B)
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feferfiaa T o el = Fed 9 2
(A) CH,CH,NH,
(T"HE(;H3

(B) CH,CH,NH
CH,
©  H,c—N—CH,
CHs
(D) Ph—N-—H
1 (A)=(B)<(D)<(C)
, D)<O<B)<(A)
. D)<(O=A)<(B)

. (A)<B)<C)<D)

Al2l e dloyetirll ellosel Al Uzl 4 2UEL?
(A) CH,CH,NH,
(TfHZCHg
(B) CH4CH,NH
CH;
©  H,c—N-CH,

CHy
(D) Ph—N-H

1. (A)=<(B)<(D)<(C)

, (D)<(C)<(B)<(A)

www.FirstRanker.com
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(A)=(B)=<(C)=<(D)

4,
The correct sequence of amino acids present
in the tripeptide given below is
Me Me Me\ OH

I‘IEN’F# K x )\\N s *xC./"' -OH

I
O

‘Hc}n
! Leu - Ser - Thr
5 Thr - Ser- Leu
5 Val - Ser - Thr
” Thr - Ser - Val
= o3 ZEUeEe ¥ UHE 37 &1 el 9
T
Me Me Me OH
H D \'/
= N~ xN o
HoN i s
= & T
G ==
~0OH
L Leu - Ser - Thr
5 Thr - Ser- Leu
5 Val - Ser - Thr
5 Thr - Ser - Val

www.FirstRanker.com
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Al B 2Eetss i el 2L 2R Al
A1zl 54 2UEL)

Me Me Me OH
H (B
H,N KN“‘*-}KN e el
2 3 H [
O =
~0OH

L Leu - Ser- Thr
5 Thr - Ser- Leu
z Val - Ser - Thr
” Thr - Ser - Val

s

The tests performed on compound X and
their inferences are :

Test Inference
(a) 2 ,4-DNP test Coloured
precipitate
(b) lodoform test Yellow
precipitate
() Azo-dye test No dye
formation

Compound ‘X' is :

NH,; OH

| CH,

W

HiC._ . _CHj

___cocH,

.
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L | CHO
x::ﬁ#_'__,.-
e X 9 T T i fe forerd < 2
T fer

(a) 2,4-DNPY0&m T a8

(b) SEETEHE THT W AG4T F9]
() TUS-=mEwiem =T R A
AfTH X T

NH,; OH
e_;’e:f T e
| CH;

HyC._ ~CHs

HaC~._ .~ CHs

,__,n:;::L"“x_ ..-*”_““M_‘_h
W CHO
Ry
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5412l Sieflled
(a) 2,4-DNP suigl il »e8iy
(b) s sl o meg
(c) il P15 53l 519 215 (dye)
ot el
Al 2llert X o Aewrst izl gial?

NH, OH

o Ny
NH,
P - VO
( \W “SCHO
% et
HiC~ .~ CHy
S
[ ”/ CHO
4 1'::,-""

The major product obtained in the
following reaction is :

Ot (CH;C0),0/pyridine (1 eqv.)

(’A““ e l\/ room temp. ]

NH,

.-"
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Lﬁ) NH,

LJ NHCOCH,

COCH,
{ OH

4 b"‘-\:; Y T .-f"-f
“ !
[xﬁ; NH,

e

=1 sifafsran o Wi 2 aren 95 SR ©

IOH (CH,C0),0/ 2 (1 eqv.)
TR S d9 R i

NN
T %

N

H‘*t:f

,,fa A

N OCH,

iy
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Al el wlsut wonddl ys Alvse 200

OH  (cH,C0),0/ R (1 eqv.)

'\.H"‘H.-f
K > N I,
4,
S | T
L%j_ NH,
OCOCH,
e il
b Nm,
1.
OH
~ fj\/
T NHCOCH;
“H
5

-".-":'--f e )K“\H//

L NHCOCH;

COCH;
{ OH

- %-L]/L'. .-f""f
“ |
[ J NH,

i
4.

B{RSIAL AHLA

=
>
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Item 1 Item 11
(A) Benzaldehyde (P) Mobile phase
(B) Alumina (Q) Adsorbent

(C) Acetonitrile (R) Adsorbate
, A)~@) ;B [R);0Q
> A)Q);:(B)(P); (O R
. A7Q);BR; O™ P

. W7R);(B)Q; O @)

U2 | G901 | 11 F == Te gHA © :

LES| T2 11
(A) wafe=eEe (P)  TIfcretel SrEe
(B) W Q) ferem

€ Yermgma R A
, A2®);BE>®R);O>Q
> A)7Q);:(B)(P); (O R
2 (AQ);(®)R); (O P

. AR B) QO @)
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(A)  “=riesleds @)  aldd sa
(Mobile phase)
(B) =iy Q) =ilEalns

(C) =feidgera (R) =B
, A2@®);BE>R);O~Q
> (A)7(Q):(B) 7 (P): (O [®)
: (AQ);B)R); (O @)

(A) > (R); (B)>(Q); (©) > (P)

4,

When the first electron gain enthalpy
(AggH) of oxygen is —141 k]/mol, its
second electron gain enthalpy is:

) a positive value

- amore negative value than the first

negative, but less negative than the
= first

4 almost the same as that of the first

Afe AEFEST T WAH Toia2E ol Uded
(A H) F1 AF — 141 kJ/mol &, 7% fofr
saamaﬁa@aﬁmqﬁ%

1

www.FirstRanker.com

e M. B, B
> UBTT = <HI%. AZO(LTHST

www.FirstRanker.com



= :FiestRanker.com
A Firstranker's chmce

www.FirstRanker.com www.FirstRanker.com

i Y] A & oI SR

(sl A DdsZi4 WAL (gain) 22l
(A, H) —141 kJ/mol =4 &. d-l gldly
el ARl w2l M2 2 2L S )
S RAC RS
o M SRl oY w6l Sl 2.

o L Wid, wddl s3cl 2Ll ket Y b

, oL yial sgedl s 1zull €l b,

The correct statement regarding the given

Ji‘ '1.(:1110
ace* 5‘;’}._” =
_,-.,--.:-"--'- P
._,.,-'-----"'"" .-/
g S /
7] |
:‘"Ii x%}c_h% _;}[_I%
-y . _.F__FD RH
= e p * h‘? |
r B 2 -H- |
ﬂ - :llf\-‘c o I.JL (D
H-\-_‘rh—-\-__,—_
A0
= “-“m_“f"f AL 01 :
—1050 :

500:C  Temp.(*C)  2000°C

Coke cannot be used for the
extraction of Cu from CuzD.

At 1400°C, Al can be used for the

axtracHon of Zn from a0}

www.FirstRanker.com
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At 800°C, Cu can be used for the

4 extraction of Zn from ZnQ.

» FirstRanker.com

A R tepkerssheles

www.FirstRanker.com

feu T ™ Ufeas Ao & 994 5 99
FUAE

A

=300

ACGE(k]/mol)

—1050

B -1(3110
O
b /
L B
. A
_F__,_.-' -\""'\-\.\_\_\_H- '\-li;_
e T = gL
ST T T,
mn iy
308
— "_,i_ }\1*91 % 1
L 3
800-C »
500°C  Temp. (°C) 2000°C

Cu,0 ¥ Cu I F=hHw H7h F1 74M

FTF T2 TR o "EA e

ZnO H Zn F1 =69 1400°C 97 Al
=1 WA FLF TR S TEal 2

ZnO T Zn T =" 500°C T FFH

1 94N FF TFa o 2

ZnO T Zn F1 =697 800°C W Cu 1
T2 FF TR o gFal 2
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A 1C\l'1-0
N ool
R //
_ =300 /
A
= I S
2 et ~Jle
i | [y ‘“«‘:ﬁﬂ_ (&
g —600| O3 %o
e
103
w0s0—1 TN s
- " 3
800-C

500C  Temp. (*C)  2000:C

CuyO 4igll Cu A FrsBld 5200 w2 515
; (Coke) -l Guapr 53l 2si el

1400°C =4 Al Al GYisl ZnO wiEdl Zn
o [l s He 53l s

500°C #i Coke -l Guxial ZnO HiEll Zn
5w e w2 53l usie

800°C 2L Cu L Guipt ZnO “igll Zn AL
4 o we g4l usie

The temporary hardness of water is due to :

L CaCl,

, Ca(HCO,),

- NaCl

4, NS0,

www.FirstRanker.com
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L Ca'C’l2

, Ca(HCO,),

5 NaCl

4. NaS0O,

yeldl »euell séladr -zl s4 25
o3 857

1 CaCl,

, Ca(HCO,),

5 NaCl

4, TNa90;

The metal that forms nitride by reacting
directly with I'%].:i of air, is:

-

www.FirstRanker.com
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> Rb
3 Cs

4.1_.1

oflal 2] fugal Usl 58 g samiae N, 202
lell w531 AB2Bs virid 67

"

> Rb

Good reducing nature of H;PO, is
attributed to the presence of :

1 One P—-H bond

5 Two P - H bonds

= One P - OH bond

s Two P —OH bonds

H, PO, =i 3531 317=mas Hai foent sufefa

& R
www.FirstRanker.com
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5 AP-H #AEY

5 @ P-OH AHY

, P -OH A=Y

H,PO, Al adl Al 2eeust 2l =uda
Ul st 25l @lovdl A 2MEl )7

1 w5 P—H Gid

o AP—Hoi4
5 % P-OH ¢y

, G P—OH ¢

The transition element that has lowest
enthalpy of atomisation, is :

E U U] g ool T gl 2

www.FirstRanker.com
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Al AL WSl s sl deaddl wedlsze
sl ] a2l wiesl 9

The complex that has highest crystal field
splitting energy (4), is :

| KalCoa

2 K3[Co(CN)g]

. [Co(NH,)CICL,

4 [Co(NH;)5(H,0)JCl,

AT fofe=a &= fadred Fe1 (A) T e
HF €

www.FirstRanker.com
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2 K3[Co(CN)gl

. [Co(NH,)qICL,

4 [Co(NH,;)5(H,0)]Cl,

Al 2 el sl sl 2sles sist Fous
Gled () el a4y 97

| Ko
o K5[Co(CN)g]

. [Co(NH,)CICL,

4 [Co(NH;)5(H;0)Cl,

25 Elg 2R M AL hldles 2resasi
Aol ddt el sgdl dlous Ly, L, 21 L,
s ellal, gl 2 al Baardl aodeud
4 e st B, dl 2 dbu-s-l ueAmdl Al 2gdl
54 WAL)

L<l,<l,
> La<la<ly
L,<L,<L,

Li<L;<Ly

www.FirstRanker.com
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]jgands L L, and L, absorb wavelengths

in the region of green, blue and red

respectively. The increasing order of the

ligand strength is :

WA PG I

L,<L,<L,4

Li<L;<Ly

A1 TS faei Ly, L, 991 Ly = |19 =4
T g AEA M+ T T E TS
HEel FHAI: &, A TF A 99 & aule
AT w00 € | ferTel =1 Yaeran = "Ged
FHE:

T P

> L3<l<ly

= <<l

i TS5l

Which of the following conditions in
drinking waler causes
methemoglobinemia ?

L > 100 ppm of sulphate

5 =50 ppm of lead

www.FirstRanker.com
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i =50 ppm of chloride

i % 91§ HYATATEA A B4 % R 6
T

> 100 ppm ke
=50 ppm o=
>50 ppm M2

i =50 ppm QE'?ITEE

Al 2l Wl welddl 59 Galaul
a2 57

1 "Lll';"ﬂ s/l HE%E: > 100 ppm
5 well srul 4y (Lead) > 50 ppm

5 el 4l A8ge > 50 ppm

4 el 4l sdiRiBs > 50 ppm

The pH of rain water, is ap proximately :

, 70

5 75

www.FirstRanker.com
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56

4.

Hﬂf?ﬁmﬁ?ﬁp}[mw%:

, 70

5 75

. 65

4 026

gl WellHl »igsod pH 2udl?

, 70

5 75

. 65

4 026

For the following reaction, the mass of
water produced from 445 g of C;;H,,,0,

15 :
2 CS?HI IDD{}(S} + 163 D:a (g)—>114 C‘DE(g} +
110 H5O(I)
1 45¢g
5 495 g

www.FirstRanker.com
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, 890g

=1 sfafran % ferg, 445 g CoH,, O, ¥
ITUfEd ST 1 Zoa9H ¢ -

2CoHy10O04(5) + 163 O,(g) —»114CO4(g) 4
110 H,O()

2cll welld sn 2l

2 CoyH,1Og(s) + 163 O,(g) — 114 CO(g) +
110 H,O()

445

v =]

5 49 ¢

. 490

, 890

www.FirstRanker.com
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is the approximate density of Cu (in
g cm 3}attlusiemperatme?

[ Atomic Mass of Cu=63.55 u]

100°C =9 (Cu), ¥ A = T =] o=
Al FCC Ueheh IRl HL=A1 Tadl €1 3H
A 9T Cu =l 57 (g cm 3ﬁ}H1T‘TTIEFTT
[Cu =T T3HIT] Y= 63.55 u]

www.FirstRanker.com
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Cu (g em 2 4i) 248199t 20E0L)

[Cu - W™, 0 =63.55 u]

105
1 2
211
% x°
422
3 %
205
=

Which of the following combination of
statements is true regarding the
interpretation of the atomic orbitals ?

(a)  An electron in an orbital of high
angular momentum stays away from
the nucleus than an electron in the
orbital of lower angular momentum.

(b) For a given value of the principal
quantum number, the size of the orbit
is inversely proportional to the
azimuthal quantum number.

(c)  According to wave mechanics, the
ground state angular momentum is

2

d The plot of & Vs r for various
P

azimuthal quantum numbers, shows

peak shifting towards higher r value.

p. (@) (b)

> (@) (0)

www.FirstRanker.com



:I » FirstRanker.com

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

4 (@) (d)

T TS i ST § Haiaa wE 9 95

FYAHAE?

(a) FH TG o 91c] FFF F SoiEEH
=l G § ST F 0 a7 a7 F49F
H goraeE A 4 o @ B

(b) T FEIH W= F UF 54 9H & fou
Fe F1 AHM fash F=@eq 9= F
=AM 21 2 |

(c) T FIfFE % ATER =1 33z Foirg
#ﬁ'ﬁ%iﬁrﬁwﬁm%t

(d) Tafv= farish s=ien g=mnsl F fou
Ui Vs r 1 T2 AT r 71 &l AR” 96
(formz) faeenfua 2 w=fvia +3a &

y. (@) (b)
> (@) (c)
3. (b) (0)

4 (@) (d)
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(a) Gl swelly doruq uridl sasHl 2edl
gelsgi d-l s-¢l, -l slelld =eruq
gl sasul el el s §r
8.

(b)  2UYAL Yy sell-2H 25l Hed 12 585
5% ol 51l oA selezd 2AlsL Sd
HIEHL 2 15,

(c) sal=zy diBs] Horor, url wip2l slelly

“h
2

(d) oyEl-oraL stelld S sley s ue
G Vs 1ol 2du, g2l © 5 2l o9y
Yo s W B,

o GRS 8.

M

y. (@) (b)
> (@) (c)
3. (b) (0)

4 (@) (d)

In which of the following processes, the
bond order has increased and paramagnetic
character has changed to diamagnetic ?

) NO— NO*

> Oy 70"

: Dz. - ng ;

www.FirstRanker.com
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) NO— NO*

= D?_ _}DZ }

3 G?_'—} Dzz'

Ny Ny’

ALz el ulba UL 58 sl ol suis 98 B
A woisl opeenid ulazeisly opaes]
Uil 2 97

) NO— NO*

> DE _}DE F

: Dz. . ng.

Ny Ny

The entropy change associated with the
conversion of 1 kg of ice at 273 K to water
vapours at 383 K is :

(Specific heat of water liquid and water
vapourare 4.2 k] K- !kg' land 20 YK
kg 1 . heat of liquid fusion and
vapourisation of waterare 334 k] kg~ land
2491 k] kg ~ !, respectively). (log 273 =2.436,
log 373=2.572, log 383 =2.583)

; 264K kg TK!

www.FirstRanker.com
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4 926K kg T ~1

273 K W 1 kg 9% =l 383 K & a1 419 H
oo T U2l H gftdedd 2

(e 91 919 %1 fafes= Fw1 w9
42K K 'kg ' w20 YK 1kg 1 &
T 1 SO T T I AT FHE
FHI: 334 k] kg ! UH 2491 kJ kg ! & (log
273 =2.436, log 373=2572, log 383 = 2.583)

; 264K kg TK!

, 849K kg~ 1K~!
5 790K kg 1K~!

. 926K kg -1 —~1

273 K 24 1kg 435 < 383 K 21 Wil sk
(etry) Al uiald 520 w2 dsnuddl =2l
Al 52512 2WAlL?

(el (endl) =t weellll s (wey) Al BRee
Gl 42K K Tkg 1244 2.0 kK kg !
el e Gl 2 erswiaA Gy 2454

334 K] kg1 @t 2491 K] kg~ 1) (log 273
=2.436,log 373=2.572, log 383 =2.583)

; 264K kg K]
> 849K kg 1K~!

5z 790Kk kg 1K™!

www.FirstRanker.com

www.FirstRanker.com

www.FirstRanker.com



Firstranker's choice

:l 3 FirstRanker.com

www.FirstRanker.com

A solution containing 62 g ethylene glycol
in 250 g water is cooled to — 10°C. If K; for
water is 1.86 K kg mol ™ 1 the amount of
waler (in g) separated as ice is :

1 16

5 32

% faeram foad 62 ¢ Sfue Temssa 250 g
o H 8, # - 10°C a9 321 fmar man Ay
Tl %1 K, 1.86 K kg mol ~1 21, 7 oI % &9
H 7T g WE F AR (g W) T

;16

5 32

250 g well 4l 62 g gedldlA cadsld Azl
Gletgl A — 10°C Yl &g sreuml 2ued, od wiell-
K, 1.86 Kkgmol "1 g, ol wellHl srzal (g)
Ui o 25 23U 2L Y8 © d 2l 7

www.FirstRanker.com
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5 32

3 4B

Consider the following reversible chemical
reactions :

Ap(g)+By(g) ==—2== 2AB(g) ..... (1)

=l

' K
6AB(g)——=35A2 (g}t 3Ba(g) --.- (2)
The relation between K; and K, is :

1 K=K ?
> K=Ky’

. KK=3

K.K -
" 3

=1 Sy sfafmEaet = f9=n =1
Ag(8)+Ba(g) == 2AB(g) ..... (1)

6AB(g)=2=3A(g) +3B1(g) .- (2)

KIT!,EIKzﬁfa"}ﬁ'WH%
1 K,= K, ?
5 K=Ky

www.FirstRanker.com
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K K =
K=
4. 3

Al el dedlsidl zeaells wls caeul |l
Az(g)+Ba(g) ~--'-K:-1‘-"'*2At5{ﬁ} ..... (1)

6AB(g)==2=23A,(g)+ 3B2(g) ... )
dl, K, 2 K, -l azaiAdl Aoeg 2l

1 K,= K, ?

If the standard electrode potential for a cell
is 2 V at 300 K, the equilibrium constant
(K) for the reaction

Zn(s) + Cu*" (aq) = Zn** (aq) + Cu(s)

at 300 K is approximately

(R=8JK " mol~!, F=96000 C mol 1)

1,

3 €90

www.FirstRanker.com
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TF Tl F 300 K T HAS seiais favd2v
T AfafEn

Zn(s) + Cu* (aq) = Zn2*(aq) + Cu(s) F
TeTu 300 K a9 92 Hrem== s (K) o4
¥

(R=8JK "!'mol !, F=96000 C mol 1)

-B0

300 K= 215 sl B ddsls dizfimg
(Bos) 2V 5. 300 K = 2ida wls we
2ig189. U@ 2unis (K) AliAiel 2uel 7
Zn(s) + Cu”" (aq) = Zn? *(aq) + Cu(s)
(R=8 JK 'mol 1, F=96000 C mol 1)

-B0

www.FirstRanker.com
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A cifstianker sChaiEsB both were, i < iranier com
doubled, the rate of the reaction increased

from 03 mol L s 1 to 24 mol L~ 151,

When the concentration of A alone is

doubled, the rate increased from 0.3 mol

L ls 1to06molL 151

Which one of the following statements is
correct ?

Order of the reaction with respect to
Bis 2

> Total order of the reaction is 4

Order of the reaction with respect to
Ais2

Order of the reaction with respect to
4 Bis1

@fqfFan, 2A +B >prnductsﬁ?mﬁﬁlh
AN B <1 1 TR ST 7, 79 A
w1 & 0.3 mol L™ 's~ ! § 92T 2.4 mol
L 1s~! 91 7= | 59 F9d A T Higdl SR
FHIME T L 03 mol L-1s~1 H T
06molL s &S

=1 # %1 W %o T 87

| AfafsF 1 Fifz B % wmm H 2 ¥
, T s i i 4 2

. tE iz A Fwna F2 8

4 ATl = Ffz B F o9 H 1 7

www.FirstRanker.com
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£2 03 mol L~ 1s~1 ofl 4l 24 mol L-1s~!
A 8. sl Al 2l Higal el szl
wiiel e WEL R 03 mol Lt s 1ol el
06mol L™ 151 21 6.

Al 2ute e 14 54 Baud wel 59

, B dgelul wlri-Al uba sz 2 &.

, el g ubu e 4 8.

o A AL Hgelul ubrudl ubu gz 2 6,

, B sigolul MlsiAL b gz 19,

For coagulation of arsenious sulphide sol,
which oneof the following salt solution will
be most effective ?

| AICL
, BaCl,

5 NaCl

¥ Na,PO,

Y Hewse & Thed = o 1§ ffg oem
F HI 9§ HEY AfYS g9EEnE 2 ?

1, 48

www.FirstRanker.com
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¥ Na, PO,

Azl e s geel sl s s, supilam
Heside AW Al #5e e Hiell 2rsrs 283L)

1 S
BaCl,
- NaCl

Na, PO,

Mathermatics

Let A={xeR : x is not a positive integer}.

2%
Define a functionf: A" R as f{I}:x 1+

then fis:

www.FirstRanker.com
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z surjective but not injective

neither injective nor surjective
4.

A A={xeR : x UF 99 Ui & ¢} | U
e f: A R 7 W | afeafog

_2x A

= | :
x—1 { e

f(x)

, T e A ¢
” UFFH 8, T ATIEF Ford Fal ¢ |

o ATSOIEF €, W Tkl W T ¢

A TS & R A A=Ses Fod |

4.

HRL S A={reR : x4 ayalls 2ll} 5. [@dy

2 5
frASRA S(x)=C 11 o ey 53U,
dl f =i :
; is-is A2l

o BU5-2i5 B YL A 2l
5 S 8 Yol Big-wls 2]

i wig-2s Yol A2l 2 cded el 3l

www.FirstRanker.com
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x24x+1=0. Ifz=3+6iz —3izy, then
arg z isequal to:
E
1. 4
™
> 6
5
= 3
4. 0

o o fgamaa g a2 4 x + 1=0, FTUFH
el z, €1 AfE z=3+6iz0 —3izg° & A
mz(mgz}w%:

™
4

>4

w4

QRLS 2, A [gaud wllsrou? + x+1=0+ 45

oly B. eh 2=3+6iz5 —3izg® &, dl

www.FirstRanker.com
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S

w4

The number of all possible positive integral
values of a for which the roots of the
quadratic equation, 6x?—11x+a =0 are
rational numbers is :

o % 3 A G91fad €49 qOF qH 1 HE
T foru foamdg T 6x2 — 11x +a=0
ﬁ?qﬁqﬁﬁﬂﬁ@ﬁ%%:

www.FirstRanker.com
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Hvdl .
1. 2
z. 3
2 4
4 5
If
e e teos t

e tsint

t —t —t . —t . —t
A=lg —e cost—e 'sint —e sint+e cost
r

e Ze tsint

then A is :

invertible only if t=1r.
1.

invertible only if t= E.
5, ; 2

2 invertible for all te R.

not invertible for any teR.
4.

t

e e cost

—2etcos t

t

e sint

t —t —t . —t . —t
A={e — cost—e sint —e sintde cost

e Z2e tEint

%,T?IA:

—2e teos t

www.FirstRanker.com
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ﬁ@ﬂﬂﬁﬂ%ﬁﬁﬁﬂﬁﬂ,ﬁlﬁtzg%

iy

T4t teR F fou sgeraoiE 2

=

, forell +ff teR % foru =gepooitg 72 2

s
el e teos t e sint
A=le! —e'cost—e'sint —e sint+e 'cost
et 2etsin t —2etcos t
by =
g4, ol A A

= $14 ol 8¢ 23 UL

= T il o cuad ua
& 2

Ucds teR 12 o3 HoL

s8Rl leR HIZ “43d - HOL

If the system of linear equations
x—4y+7z=g
3y—5z=h
-2+5y—-%=k
is consistent, then :

, 25 +h+k=0

5> B t2h+ k=0

www.FirstRanker.com
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th+k=0
g BITE

Afe Yfags T e

x—4y+7z=g
3y—5z=h
2x+5y—9z=k

HTT (consistent) 7
1 2g+h+k=0
> g+2h+k=0

z B+h+2k=0

+th+k=0
4 BTH

od Y2 apdlsnel eld
x—4y+7z=
3y—5z=h
2x+5y—9z=k
Yo €1y,

, 2 +h+k=0
, g+2h+k=0

. g+h+2k=0

th+k=0
4.8 :

www.FirstRanker.com
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% lﬁz'rft@%%ﬁhﬂfmﬁﬁ SAFIww.FirstRanker.com
SIETAl o Hhdl ) 991 o Hh el WA

HE=d & 7,000 O FH9 ¥, H G T

, 372

Z. 375

5 374

#{510,1,3,7,9 -l GualleL 531, “-uidie 7,000 &l
Al gl el dva 8.
(sl e szl 92 9.)

, 372

Z. 375

o 374

The number of natural numbers less than
7,000 which can be formed by using the
digits 0, 1, 3, 7, 9 (repitition of digits
allowed) is equal to :

, 372

z. 375

5 374

www.FirstRanker.com
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The coefficient of t} in the expansion of

12
10

5z 15

4 14

3
1-¢° _ )
Al [Qrdzesi oAl ueaus
5.

12

www.FirstRanker.com
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3z 15

4 M

Let a,b and ¢ be the 728, 11t and 13" terms
respectively of a non-constant A.P. If these
are also the three consecutive terms of a

G.P., then 2 is equal to :

]

O a, b 991 ¢ U T9® g€ (51 fF a=n
T 49 98 B) F HAW7E, 119 991 139
w2 ¥ | Afs J uF R 4 F o 9 FE

~
w%m;w%:

www.FirstRanker.com
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QL5 a,b @i o 2 215 20 A e adll wHiaz
el (AP.) A 245 794, 1194 24 1334 uE ©.
sd 2L WEL s wpeldz el (G.P) AL st

5015 gl oL i, AL 2 -
C

The sum of the following series

9(12 +22 +32) 12(12+22+32 +42)
1+6+— = +— 5

15[1%2-""— +...+53‘-)
+ 11 g+ up to 15 terms,

15 :
1 7510

7820

5 7830

7920

www.FirstRanker.com
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Firstranker's choice
9[12+22+33) 12{12+22+3z+43)
146+ > + 5

2 2 2
15(12+2% +..45 3 :
+ [ 5 }+....$ 99 15 951 &l

ﬁFT%:
1 7510

, 7820

3. 7830

4 7220

2 84l
| 9{12+23+33) 12{12+22+3z+43)

e
9

1+6+

15[12 +22 +...+52}
11
1Al 89,

4eeell 15 UEL YAl

+

| 7510

, 7820

5 7830

4 /020

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

linT—x{fx = sim =]
x—=0

is equal to :

bl www.FirstRanker.com
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sin 1

sl xeR F A0, A (2], TF Hewq TuiE ©
Al x % WA HYT] I9E &H 2, dql

lim x([x]+k]) sin [x]

ey _ T T
x.

1 sinl

5 0

5 sin 1

4 1

Heds xeR HI2 Al [x] 24 x ol AL 2 x4
HWHA dHiM yelsiml il «el yels 8. dl

. lim_.l‘[[l‘]* X)) sin[x]
x—0

X

1 sin 1

sin 1
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Ifl_ tantandj 3 sec t, then the value

2
of d”y at t—I i
dx? 4

2
, 6

‘ -

2
on
o

%]
—
sy

‘ -

]
™)

A x=3 tant TAMy=3 sec t &, T i='z—r T

.
Y Hame
dx”

o | =

‘ -

o
=)

%]
=
)

‘ »

[}
5
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o | ,1
wpin Y | Buq B,

dx?

1

. 6
.

> 62
A

Z 32
3
5

4. 2V2

[f both the roots of the quadratic equation
x2—mx+4=0are real and distinct and they

lie in the interval [1, 5], then m lies in the
interval :

1. (=3.-49
2 G4
2 4,5)

, 6:6)

Afe T FHE 22 — my + 4 =0 F S g4
At 991 f9a € 2R 3 siaue [1,5] ° fem
%. al m forg Eﬂﬁﬁﬂﬁﬁiﬁ% T

1., (=24
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3 49)

4. ©:6)

sd [gud 23lls30L 22— mx +4 =0 -l “d “lsy
cliclels 2 (st €l s A2l #idaie [1, 5] |
widdl Gy, dl m =l widzlaul 9.

L (59

2 6.4

z 4,5)

4. 0

Let f be a differentiable function from

R to R such that |f(x} f(l;}|*~_12|x yFé,fm
i

all x, y e R. 1f f(0)=1 then [f?(x)dx is
0

equal to:

;,
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Tt x,yeR F fem |f{x} f{y}|£2|x --y|}§

1
T AR[O)=17, @ [ (x)dx FTHRE:
0

p 0

QL3 FA R AL R < i) Bsa-a B 5 3 2l

3/
T,

!-iri{.’:x,ye!{'li@.|f(x}- fly)|=2x—y
4

sd i) =1 éix, dl [ (x)dx -
L]

0

5x% +7x°

A T

f(0) =0, then the value of f(1) is:
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1
5 4
1
5 -
1
4. 4
8 o
5x"+7x
= f{x}:I 2 x de, [IZ:D) G
2 7
[x F14+2x }
A0)=0%, T f(1) FAAE
L
1 2
1
5 4
1
g 2
L
g A
o 5x°+7x° 5
A f(x)=[———"—dx, (x20) =4
[xz 1 1+-2x?)
f0)=0 €i, dl f{1) -l Bud 8.
1

2
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tan

it T (k}ﬂ then the

va]ue of kis:

%)

e
P | =

)

b | et

e di =1, (k50) #, i k
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7 tan O 1
R e et —t T = by I
m?t‘! el e, Ak
Al Byd 8.

%)

o
b | =

The area of the region

A={(x, y): 0=y=xx/+1and —1=x=1} in
Sq. units, is :

2
3

59 A={(x, y): 0=y=xlx|+1 T — 1=x=1)
=1 1 SRS H A

2
3

: P
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| He

el A={(x, ) :0=y=xix +1 2 —1=x=1})

4 &s0L Al wisHl 6.

2
3

| W

Letf:[0, 1] -» R be such that flxy) = flx).fly).
for all x, y € [0, 1], and f{0)=0. If y=y(x)
satisfies the differential equation,
%= f(x) withy(0)=1, then }j(i} f u{%]
is equal to :
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AT f: [0, 1] >R 30 UHR g fF @+
x,y e [0,1] 3 o flxy) = fix).fly) ET/(0) =0

Z1 AT y=y(x) ATHA GHFEW gz_f(x}
F1 Hy= F € S y(0)=1 %, @

(2o .

QLS f: [0, 1] >R 29 8 & s/ol ucds

%,y € [0, 1] M2 fixy) =fix)fiy) =44 f0)=0

A st y=y(x) 2 s s j_y= f(x)
o

4 Hdld, edl y0)=1 eld, dl

o) ——
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origin and the other two vertices lie on
coordinate axes with integral coordinates.
If each triangle in S has area 50 sq. units,
then the number of elements in the set 5
is :

HATS, xy-adet | Feerd UH 9 sl =1 99=4
% o= o itd g fag o & a9 2o =1 v
frawi @4l W € au foms fewes g
F1 afz S w1 worw 3Ys F1 95wt 50 =1
THE 2, 9 Ug=A S F g4l 5 B

1. 9

s/ w5 RRUGE Gopileg oA ofls 9 yauls
Al BRUIGEXL 4l W 2udal ¢4 dal
xy-HHAAH]L 2UAAL A BsLeliHAL 2 ARl S S
8. od S Hirl Urds [Bsiol oo 50 2l wisy

e

€L, ol 8L S AL el vy B

www.FirstRanker.com



A Firstranker's choice .
www.FirstRanker.com

:l », FirstRanker.com
36

B

7
4. 32

Let the equations of two sides of a lriangle
be3x —2y+6=0and 4x +5y—20=0. If the
orthocentre of this triangle is at (1, 1), then
the equation of its third side is :

122y —26x—1675=0
26x—122y—1675=0
26x+61ly+1675=10

122y + 26x + 1675=10

A U Ay w1 S e F g
3x—2y+6=0 9T 4x +5y—20=0 I 4
59 9= %1 S=ehg (1, 1) T &, o 5T e
YT T TEEHI T

122y - 26x —1675=0
26x—122y—1675=0

26x+ 61y +1675=0

122y + 26x + 1675=10
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3x—-2y+6=0 4x + 5y
Bt detses (1, 1) €M, dl ddl oy eusge
w5781 &.

122y —26x—1675=0
26x—122y—1675=0
26x+6ly+1675=10

122y + 26x + 1675=0

If the circles x? +y?—16x — 20y + 164 =12
and (x—4)2+ (y—7)%=236 intersect at two

distinct points, then :

1 l<r<1ll

o D=<r<1

= r=11

i r>11

Afg g9 x2+ y? — 16x — 20y + 164 =r* T
(x—4)2+ (y—7)2=36, =1 Ta= fegl W F1ed

g e

1 l=r<1l

o D<r<1

= r=11
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od Uil 22+ y2— 16x— 20y + 164 =12 21+
(x—4)2+ (y—7)2=36 o [0 [Gg2il »1 52 dl

1 l<r<ll

o D<r<1l

5 r=11

i r>11

Let A(4,—4) and B(9, 6) be points on the
parabola, yz:—ix. Let C be chosen on the
arc AOB of the parabola, where O is the
origin, such that the area of AACB is
maximum. Then, the area (in sq.units) of
AACB, is:

311
4
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: I. F %3
11?@ | mqﬁm%mwﬁrsmanker com

{H@Daﬁﬁgéjmﬁﬂaﬁfﬂgcw
R I T TR AACB &1 9% SAfdshan
2, @ AACB =1 &5%e (= smeai §) ®

ARLS A4, —4) i B(9, 6) 2l W 2 =4x
Yl [Clg2ll 5. A AOB w [45 C =il <ld
YHE 2l 209 8 5 o/2dl AACB o #otsn Herty
%y, sl O Gl ©. ALAACB + &z
(TS 8.

?ﬂ1
4
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lransverse axis of ]ength 4 al::rng the r-axis.

Then the eccentricity of the hyperbola is :

V3

1.

2
, V3

b2

b | W

T wAfqweed w1 % go fag W R, 91 7%
&g (4, 2) & T I € SR SHH A
(transverse) @8, x-3% & Pl © o=t
waE 4 81 O TH fawaad w1 Schadl

(eccentricity) e

V3

2
3

b2

b | W

s wildagud g Gl o, A g (4, 2)
Higll YuR WA B A x—218 Yzl d-l Yo
wadl deud 4 8. dl 21 2idaaadl Gobegal

8.
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i

=z

= 2
3

4 2

If the lines x=ay+b, z=cy+d and
x=a'z+b’, y=c'z+d' are perpendicular,
then:

| ab'+bc'+1=0

> bb'+cc'+1=0

5 aa +c+ec'=0

cc’'+a+a'=0
4

?Tﬁ{'?@l?fx=ay tb,z=cy+d@x=a'z+b/,
y=c'z+d F‘fﬂﬁﬁ% GIE

, ab’+bc'+1=0

5 bb'+cc'+1=0
5 aa +c+¢'=0

cc'+a+a'=0
g
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| ab'+bc'+1=0

> bb'+cc'+1=0
5 aa +c+ec'=0

cc’'+a+a'=0
4

The equation of the plane containing the
Y

x z
straight line E = E = Eand perpendicular
to the plane containing the straight lines

x_y_ z % ¥y z
§ A4 g gT g

| X by —2z=

o dx+2y—3z=0

5 ¥ 2y+z=0

@ Sx +2y—4z=0

TH UH HOdd &1 gurETm, fam 9w 1

%=%=E o & 91 1 TF I A
praat E Y aqmi Y _Z

3 4 zam4 2 :_aﬁmrﬂ
Z FoAdaaE ©

x+2y—2z=0
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a4 Bx |2‘1,.|r 4z=0

3ul 2 =4 = 2 3 wwadl qal 3wl

2737 4

X ¥y z ~ X ¥

————— e — == =— o HHLYdL

3 4 2 42 3

Yuddd dol ¢ld dol Wddad wylsze

£,

x+2y—2z=0
dx+2y—3z=0
x—2y+z=0

Sx +2y—4z=0

.—;. s Y i .—p i Fat Pt
Let a=i+j+v2k, b=byi+byj+/2k
and :3}:5? I:r | \Ei be three vectors such

"y s o
that the projection vectorof bon a isa .
.—r —> .—? .—?
If 5 4 p is perpendicular to ¢ , then [b|is

equal to :

6
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— A A A e A A A

HAl a=i+j+v2k, b=byi+byj+2k
-—3 A A A oy

M c=5i+j+J2k F UH Aww E fE

b #1 a WYY TR, a €1 3fF at+b,

ufewt o ¥ eigad & @ |b| T E :

- —* Pt e M
Rl s a=i+7+2k,
.—} P M, i,
b=byi+byj+2k 21
=574 12k BLaAel Do w5 % ol
._; .—} — .—; — =¥
b Al @ Wl usiduEn a ©. od ath ¥

—
c

i ' "\._}
A de g, dl bl =
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n
=P , X, If Z(x,--l I)2=9n and
1=1

- 'J
Z[x, 1)"=5n, then the standard
i=1

deviation of this dala is:

T2l F TF T8 H n AW xp, ¥, o, X, T

afe i[l’i | I)Ezgn G i(xT 1}2=5n

1=1 =1

2, 1 =9 ATl # "EE e
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i x; 1 9n A Z(xi- I)1=5n§lli,

1=1

dl 24 el wulbid Baad .

.

%

I3

T Fer9l H 5 o 991 2 74 16 &1 59 Few
T | Ag=e uF e e mg afs Fewt
TE 9= &1 B, A S H UF o Tie et St
& a1 afs fwrel TE Tig e B, @ Few H U
= 112 STel 1 8, S e 18 e a1
T2 =relt At | o= THH U agesd U gEd
Tig fshrell T, @ 59 gE 7T % e g S
HIﬁ?EEFﬁT%

27
49
21

49

26
49

32
49
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yals e gol dldl e, dl WMl @15 did g4

Gazeiml 2Ud 8w od YHE YA B9 AId SlH,

Al sl 25 dlal 251 GHzel 2 8 3o gsl

el el Ysal 2l el o4z ous el

245 25 ofled g5 RS A wHE szl 2ue

6. oflsd 251 e i -l Heusl

E:;J

27
49

21
49

26
z 49

32
49

Anurn contains 5 red and 2 green balls. A
ball is drawn at random from the urn. If
the drawn ball is green, then a red ball is
added to the urmn and if the drawn ball is
red, then a green ball is added to the urn;
the original ball is not returned to the urn.
Now, a second ball is drawn at random
fromit. The probability that the second ball
is red, is:

2
49

21
49

26

3 49 _
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fl=x< %,then the number of values of x

for which sin x —sin 2y +sin 3x=10, is :

2

Hﬁﬂgx{g 2 @ x F = HE W HE
56 A7 sin x- 5i1'121+5i113\x=ﬂ%.%:

[

s =x< g @lﬁ, dlsin x — sin 2x +sin 3x =0

gty dell x Al Byl 2w £,
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4,

If x=sin 1(sin10) and y=cos ™ !(cos10),
then y—x is equal to :

1 0
10

7T

Afg x=sin ~(sin10) Ty =cos ~ Y(cos10) T,
i ¥y —x =JE B

1. 0
10

7T

sd x=sin "~ !(sin10) 21 y=cos ~ ! (cos10) €4,
el V—x =

p 0
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4.

The logical statement
[~(~pvgv (paAT)]A(~qAaT)

is equivalent to :
{ ~“pVvr

5 par)a~q
2 Pr~q)vr

4 CPA~q)AT

THETT FUA
[~(~pva)v (pAD]A(~qAT)
=1 % & foFm Tmqed 27

1 ~pVvr
. Par)a~q
52 Pr~q)vr

4 CPA~q)AT

s e
[~F(~pva)v (pAn)]Al~qAar)

-

S & C C R
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4 CPA~q)AT
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