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Paper I

Physics

The least count of the main scale of a screw
gauge is 1 mm. The minimum number of
divisions on its circular scale required to
measure 5 pm diameter of a wire is :
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north atanangle 60° with ground level. But
he finds the aeroplane right vertically above
his position. If v is the speed of sound,

speed of the plane is :
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A passenger train of length 60 m travels at
a speed of 80 km/hr. Another freight train
of length 120 m travels at a speed of
30 km/hr. The ratio of times taken by the
passenger train to completely cross the
freight train when : (i) they are moving in
the same direction, and (ii) in the oppposite
directions is :
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A simple pendulum, made of a string of
length I and a bob of mass m, is released
from a small angle 6;. It strikes a block of
mass M, kept on a horizontal surface at its
lowest point of oscillations, elastically. It
bounces back and goes up to an angle 0,.
Then M is given by :
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A satellite of mass M is in a circular orbit of
radius R about the centre of the earth. A
meteorite of the same mass, falling towards
the earth, collides with the satellite
completely inelastically. The speeds of the
satellite and the meteorite are the same, just
before the collision. The subsequent motion

of the combined body will be :
www.FirstRanker.com
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o in a circular orbit of a different radius

5 in an elliptical orbit

i such that it escapes to infinity
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The position vector of the centre of mass

»
F'em of an asymmetric uniform bar of
negligible area of cross-section as shown in

figure is :
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Let the moment of inertia of a hollow
cyvlinder of length 30 cm (inner radius
10 em and outer radius 20 cm), about its
axis be I. The radius of a thin cylinder of
the same mass such that its moment of
inertia about its axis is also [, is :

1 14 cm

5 12 cm

=z 18 cm
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A straightrod of length L extends fromx=a
tox =L+ a. The gravitational force it exerts
ona point mass ‘m’ at x =0, if the mass per
unit length of the rod is A +4 BxZ, is given
by:
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cylindrical shell of inner radius R and outer
radius 2R. The thermal conductivity of the
material of the inner cylinderis K, and that
of the outer cylinder is K?_ Assuming no
loss of heat, the effective thermal
conductivity of the system for heat flowing
along the length of the cylinder is :
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For the given cyclic process CAB as shown
for a gas, the work done is :
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Anideal gas occupiesa volumeof 2m” at a
pressure of 3 x 10° Pa. The energy of the gas
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Two light identical springs of spring
constant k are attached horizontally at the
two ends of a uniform horizontal rod AB
of length / and mass m. The rod is pivoted
at its centre ‘O’ and can rotate freely in
horizontal plane. The other ends of the two
springs are fixed to rigid supports as shown
in figure. The rod is gently pushed
through a small angle and released. The

frequency of resulting oscillation is :
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A travelling harmonic wave is represented
by the equation y(x, t)=10 35in(5{]t + 2x),
where x and y are in meter and t is in
seconds. Which of the following is a correct
statement about the wave ?

The wave is propagating along the

) positive x-axis with speed 25 ms ~ 1
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The wave is propagating along the
3 positive x-axis with speed 100 ms ~ 1.

The wave is propagating along the
negative x-axis with speed 100 ms- L
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g, el x Ty W H a9 t FFve H 71
H F T % folu 9 W e g B ?

T 25 ms ! T T H gAEHF o-fawm
| AT R

T 25 ms— ! &1 7 F FHIHF
o x-Tem & =@ @ 7

T 100 ms ! FT 97 H 9ATHE
5 x-Tewm & = @ 2

T 100 ms ! HT 7T F BEUTHS
4, x-Temn # =@ @ 2

s oul usdEl adad s
y(x, 1) =10 "3sin(50t + 2x) =& 25y 52l 248
69, sedl x 2l y 2 Hleaul 2 t 2 ds-sul B,
wil ol W il 59 [BEuq e 97

%91 25 ms el 2tld HUE U - o1 das
| OWMR B,

www.FirstRanker.com



=I l Ejstra Et' 5 ﬂﬂleﬁrI’cqm

5 RS TEERS www.FirstRanker.com www.FirstRanker.com

4291 100 ms ~ ! Al 2Ud el A x— 218
o5 RE MR B
%21 100 ms ~ ! Al 21[A 202 wel - 218
4 RS MW O,

In the figure shown, after the switch °S’ is
turned from position A’ to position'B’, the
energy dissipated in the circuit in terms of
capacitance ‘C’" and total charge ‘() is:

A B
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Determine the electric dipole moment of the
system of three charges, placed on the
vertices of anequilateral triangle, as shown
in the figure :
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the origin. The charge distribution is

initially at rest and starts expanding

because of mutual repulsion. The figure

that represents best the speed V(R(t)) of the

distribution as a function of ils

instantaneous radius R(t) is :
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Anideal battery of 4 V and resistance R are
connecled in series in the primary circuit
of a potentiometer of length 1 m and
resistance 5 {). The value of R, to give a
potential difference of 5 mV across 10 cm
of potentiometer wire, is :
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Two electric bulbs, rated at (25 W, 220 V)
and (100 W, 220 V), are connected in series
across a 220 V voltage source. If the 25 W
and 100 W bulbs draw powers P, and P,

respectively, then :

. P,=9W,P,=16W

, Pl=16 W, P,=9W

. P=16 W, P,=4 W

4 Pi=4W,P,=16W

(25 W, 220 V) 1 (100 W, 220 V) I & =
faelt = =oel 1 Ush 220 V F & & |1
Uiy | TR TR | AfE 25 W 100 W
o GRI ol T IIfe 9 FH9: Py AP, ©

i :

, Pi=9W,P,=16W

, Pi=16 W, P,=9W

; P=16W,Pj=4 W
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Asshownin the figure, two infinitely long,
identical wires are bent by 90" and placed
in such a way that the segments LP and QM
are along the x-axis, while segments PS and
QN are parallel to the y-axis. fOP=00Q =
4 cm, and the magnitude of the magnetic
fieldatQis 10T, and the two wires carry
equal currents (see figure), the magnitude
of the current in each wire and the direction
of the magnetic field at O will be
(Lo=4rx 10" NA™?:

5% Y
0Q

L P

M X

N

i 20 A, perpendicular into the page

5 20 A, perpendicular out of the page

3 40 A, perpendicular into the page

4 40 A, perpendicular out of the page
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A proton and an a-particle (with their
masses in the ratio of 1 : 4 and charges in
the ratio of 1 : 2) are accelerated from rest
through a potential difference V. If a
uniform magnetic field (B) is set up
perpendicular to their velocities, the ratio
of the radii r : r_ of the circular paths
described by t%em will be :

1 1:2

> 1:42

fayErR V 9 UF 92H 991 UF o F0 (Foas
FEHE F ST 1 ;4 T SAEI F I
1:2 %) 1 fopEen § =@ +9 §1 afe
S ST o e U UHEHE g A
(B) @A W @ 59 FUN o FAEN 94| Hi
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In the figure shown, a circuit contains two
identical resistors with resistance R=25 {}
and an inductance with L=2mH. Anideal
battery of 15 V is connected in the circuit.
What will be the current through the
battery long after the switch is closed ?

1. 55 A

> 75A
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4, 3A

A light wave is incident normally ona glass
slab of refractive index 1.5. If 4% of light
gets reflected and the amplitude of the
electric field of the incident light is
30 V/m, then the amplitude of the electric
field for the wave propogating in the glass
medium will be :

{ 10V/m

, 24V/m

z 6V/m

4 0V/m

ATEdA® 1.5 T UFH HH H TS0 T G
oo Afereerer 2amafae arel & 1 AfE 4% T
RIEfdd S & a9 ATfad WEW F Agd 8
= A™M 30 V/m 2 1, F19 & 91y § w5
et T F faegaast 1 e 2

; 10V/m

, 24V/m

z 6V/m

4 0V/m
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USIZL M A4 5. od 4% U512l Uzl Al
€1 2 2t sl By Sl SulEedr
30 V/m €, dl sl HEAHHL MRl ofoL
Higell FgdsanAl SR

; 10V/m

, 24V/m

z 6V/m

4 0V/m

What is the position and nature of image
formed by lens combination shown in
figure ? (fy, f> are focal lengths)

o T
/1N \ b

I f Tlr"f"‘é" .i,f-rB

o i B
N

. 20em_ ifi=+5ecm . fr=—5cm

40 cm from point B at right; real
5 70 cm from point B at left; virtual
70 cm from point B at right; real

20
? cm from point B at right, real
4. -
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) ﬁﬂBﬁﬁ]cmﬁaﬁ{;w
> fa= B | 70 cm 0T S9R; ST

3 ﬁﬁBﬁ?ﬂcn‘nﬁ?ﬁaﬁI;ﬂTﬁﬁﬂ?

. 52{] e -
fagB Tmmﬁm:mﬁm
4 fa

wisliul sallddd Aol dulorall s 22 w
ol 5 WaAlcet 2208l 7 (f, f, @ 5eg dend 8.)

20cm  fj=+5acm . fr=—5cm

g B &l 40 cm sruell elsrsl, A
, Al

o [ B 2L 70 cm s16{l tigyd, 24 2Rl

g B &l 70 cm ornell ouisrd, w14
5 dlaelels.

: 20 —_——
[¢ig B él - m seell ougal, =i
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distance L in front of the centre of plane

mirror of width d which is hanging
vertically on a wall. A man walks in front
of the mirror along a line parallel to the
mirror, at a distance 2L as shown below.
The distance over which the man can see
the image of the light source in the mirror

www.FirstRanker.com

L
-
2
—
-

w

IR

3d

FAR W FEATE 20 gU d =121 % Heae g9
F 9, 3HF 7 T | L T W, T
T fag Ha s m gen ¢ fammy sEn =im
% TP 2L g W, UF =i 590 F TR,
U T H 9o €1 9% g, Wl 9% =t
WeRTY B o Wiafare & Tl &, arn

£
'
'

d 5

L

- +» 2L .
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50 V. Another particle B of mass ‘4 m” and
charge 'q’ is accelerated by a potential
difference of 2500 V. The ratio of de-Broglie

A )
wavelengths h_A is close to :
B

| 447

, 10.00

2 007

i 14.14

FEE ‘m’ A9 HGY ‘q F TH HO A F
50 V fayarm @ &fid F30 §1 5= 4 m'
qUl AET ‘q F THL FU B H 2500V F
Tawaror & =fE #1573 H0 6] 5-Hre

FTeEl F I i—f** F1 Giae 9F T ;
B

| 447

, 10.00

2 007

i 14.14
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‘4m’ £ AL 2 E‘s’EEﬁ EELCIERIEE]
oflsd 501 B A 2500 V Al BldaqL dstaqsl
Ueplld seeuml =ud 6. =1 seudl Sl-olledl

Ao ledl el ii -l
I

A% 5l 3l
| 447

> 10.00

2 0.07

i 14.14

A particle of mass m moves in a circular
orbit in a central potential field

U(r) = * kr?. If Bohr's quantization
2

conditions are applied, radii of possible
orbitls and energy levels vary with
quantum number n as :

1
Xy =0, By wo—0
i
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a9 &5 F FrTd U g9 FE H gH W
AT 91 & FHIEHIFHI Gia=as 1 3990 HL
TEE FeEl 1 = 2 S WA =i
T, n F 919 TR 20T

1
By R, Hy w0
o2

z.
1
Ya am, By £
2 =
r“:r\f{;, E
4.

U(r) = % kr? Al sedle BRlun #oml =is

AqUUSR S#ML m g il s 581 1l 52
6. ol gzl salleedogid Al @ousHl 2ud
dl 2454 585l 24l Al Gladadzl =1 sell-ey 33
(dva) nwid - dluds
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A ;bi
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|/ :l-.f =L
L T
B i-_,.f‘
. AB + AB
> AB
2 AB
AB + AB
fedy 3 it T2 = i 2
A '_“‘}.
-
:; :‘ ﬁ:]:-—‘f
T
B y
3 AB + AB
g AB
2 AB
AB + AB
4
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A [~ xﬁ{
A

B 2

] AB + AB
5 AB
= AB

AB + AB

A 100 V carrier wave is made to vary
between 160 V and 40 V by a modulating
signal. What is the modulation index ?

, 03
5 06

5 0.5

4 04

TF HIEeM a5 100V = 9 ai
F1 160 V 791 40 V F == afEfda +19 F

g™ YaFiF T4 2 7

, 03
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4 04

w5 100 V skaz diod Hisydlol Boma <
160 V @i 40 VAl 924 sgassl «ud o,
HisydiA s 2 sl ?

, 03

5 06

The galvanometer deflection, when key K,
is closed but K, is open, equals 0, (see
figure). On closing K, also and adjusting
R, to 5 £}, the deflection in galvanometer

becomes ?D The resistance of the

galvanometer is, then, given by [Neglect the
internal resistance of battery] :

Kz Rz

Ry=2200[ © /W ‘VF
"-_‘.I,'"-..v,’ —t
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3 510

4 250

W Fel K 9 € 91 Feit K, gell g
e H faa o, & (Fa= sfgd) | K, =
T| FEH R, F 5 O T W AeAE |

Tﬁa}v%ﬂﬁm%l ST s 2

(F=f =1 A fany T E)
K, ?2
S T FLY
R;=220 Q[ * 7YY
— CAAA—
G
T T
| I o,
K1
, 20
, 120
2 50
4 50

www.FirstRanker.com



al: £ 5&5@%‘%‘%&%

ledeAi{lend i 0, oRIeR © (@ugld oYy FirstRanker.com
K, - el 8 53l dul R 5 0 2Usladl

e - B =,
SiediAdlzadl 2iadd < i B, dl U

5
sleaiAdle 3L weRlad o {YH
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the variation E of its resistance R with

dR 1
lengthlis — J Two equal resistances

are connected as shown in the figure, The
galvanometer has zero deflection when the
jockey is at point P. What is the length

AP?
| |
| |
R R
iy -.-'*-J"r?“‘-.-‘"\;"v'“ "
P | 1
f—_—r——T3
A B
fe—] —>« i—1 >
1 02m
5 0.25m
= 0.3 m
i 035m
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2-hydroxybutanoic acid and
1 3-hydroxypentanoic acid

3-hydroxybutanoic acid and
3-hydroxypentanoic acid

3-hydroxybutanoic acid and
2 2-hydroxy pentanoic acid

3-hydroxybutanoic acid and
4-hydroxypentanoic acid

-3 -BESTF=E - co-B-FE ST Tz
(PHBV) foasm se sgeis &, 9 2 :

2RISR AT UHS a0

Py

| BEESIHEOEAEE THE

dl-g-giggsleyz iz-co-p-eldgsdladze
(PHBV) =i 2l si-wle: 97

2-gigislleyziips »ils A
, 3agisdli-egs »iRs
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In the following reaction

HCl

Aldehyde + Alcohol ——» Acelal
Aldehyde Alcohol
HCHO tBuOH
CH,CHO MeOH

The best combination is :

. HCHO and MeOH

, HCHO and 'BuOH

5 CH,CHO and 'BuOH

i CH,CHO and MeOH

Fre sfafsran

tfeeewe + towmra L, Ufgea
EQIQ*EEIEE ﬁﬁﬁﬁﬁ
HCHO tBuOH
CH,CHO MeOH

TETH G B

HCHO @91 MeOH

1
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CH,CHO 941 'BuOH

., CH,CHO a2 MeOH

rﬂﬂrﬁ STESTEN

wiedleds + 2uesida 9, SRz
wpedleds wesidld

HCHO tBuOH

CH3CHCF MelOH

szl 4oy sagl 567

, HCHO il MeOH
, HCHO i BuOH

. CHCHO 2 'BuOH

, CHiCHO 24el MeOH

=1 AifreRl +1 Ufosrar Sose & WY CHTHY
SAfafaa =1 sAfafwarsier & 9eq 9 2

www.FirstRanker.com

S |
O
(A) (B)
CN
A __NH, r;: |_E,.NI'11
| N
©) (D)
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> (A)=(B)=(C)<(D)

5 (A)<(C)<(D)<(B)

. BI<(A)<(C)<(D)

Al 2L M-l siestdd daids w1l
slefl len izl wldiql =zdl 54 20al?

O

) Il T x’u\
N “NH, |[ NH
S

- O

A) (B)

™ NH
= _NH, [f | 2

(©) (D)

1 (B)<(4)=<(D)<(C)
> (A)=(B)=(C)<(D)

5 (A)<(O)<(D)<(B)

. BI<(A)<(C)<(D)
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with alkyl halides directly is :

O
‘lj:' A ,,—-”J
s “NH, L J\ NH
o LY
E O
(4) (B)
CN
r ;J\ NH, P | NH,
|¢-Qh{{;/||/ e
(© (D)
1 (B)=(A)<(D)=<(C)
, (A)<(B)<(C)<(D)
- (A)(C)<(D)<(B)
. (B)<(A)<(C)<(D)
{l'_)H
CHSCHE_(F —CH; cannot be prepared
Ph

by:
1 PhCOCH, + CH;CH,MgX
5 CH 3ﬂ-IZCDCH3 + PhMgX

- PhCOCH,CH, + CH;MgX

s HCHO + PhCH(CH,)CH,MgX

www.FirstRanker.com
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mmm%?

, PhCOCH, + CH,CH,MgX

, CH,CH,COCH, + PAMgX

- PhCOCH,CH, + CH3MgX

i HCHO + PhCH(CH,)CH,MgX

OH

|
CH,yCH, — ‘|: — CHj gynyiell «AL el 215147
Ph

, PhCOCH, + CH,CH,MgX

, CH,CH,COCH, + PhMgX

- PhCOCH,CH, + CHyMgX

4,

HCHO + PhCH(CH,)CH,MgX

In the following reactions, products A and

B are:

PPN
2 dil NaOH
H,C- >‘ ool H——
H,C~ “CH,
+
I—IE_D

Al [B]

[Al
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l: = CHS; B= | = CH3

. HG””‘“«- i
0
L CH, [ CHy
A /f "CHj, p_ ~CH;
xm,f
2
0
on I CH, jj’
e O iy
HyC~ ~H == H
A= :B=
H;C— Y HyC—Y,
5 Cl, CH
O O
© I e I
HyC~ H " iy
HyC— Y HyC—
" CH, = oH,
4
oy rfufanedi § see A 991 B €
L o]
J\ &e NaOH
HiCl 5 > (A]
H,C~ “CH,
H,O*
(Al [B]
0
I cHy CHa
fr {
i [ j'-CHs;B_H CH,
. HO™ ™~ e
0

L CHj [ CH,
A /f “CH3. g_ ~CH,
HO “‘“f’”

2
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HyC~ “H i
J"'L= ;B:
HyC Y H,C T,
5 CHy 7 oH,
O
Or ,”\_ H C\b\ __,“H
H;C~ H b
H;C HyC
¥ CH, ¥ cH,
4
AR 2l wbasl wadl Alusd A =4 B
gLl :
I
) — J\ dil NaOH |
HAC Al
Hc” ~cHs -
H,O*
S T
0
I cH; (CHy
¥ {
i [ j"-CHs;B_H CH,
. HO™ ™~ et
0
L CH, [
A /f "CHj, p_ -:11q
> HO “““f”
O
OH | CH, il
- iy N s
A= :B=
HyC H,C T,
4 o, T cH,
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HyC\
T CH,

.':mkt-:-r.ct:mm3

5 chmﬂzc

I 13[:’

WVU\AL. FirstRanker.com

H

CH,4

The'majnr product of the following reaction

is :

| (i) DIBAL-H _

S ,;"HD

(if) HyO'*

www.FirstRanker.com

www.FirstRanker.com



=I : Il%%%éf 5Cho 'EEE'r.cnm

:_:_.;-_,’.-‘-"‘MH_'P_,-CN
| (i) DIBAL-H
o () HO'

Al2iAl sl 3oy sy 2udl?
N

e

| (i) DIBAL-H

| (ii) H;O*

O
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1 sAfafern =1 7= 3E 7

quD L 'Y T = (1 le,{CCI.;
2) AlCly(anhyd.)

"“'\-a,:_‘-h__,-"

Cl

:H“‘ﬁ--"' _"'.
IIII IIII
CHaD e __,-;:f’ﬁ/
L“‘bf-""
CH;0 \[’.;;*“'m ,__,-f>
J cl

[+
/
Il
(i
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CHqD

CH;O -~ =~ "

|

4 e i =

T he .major product of the following reaction

UI%GT \J/w“ﬂ Cly/Cal,
(2) AlCl;(anhyd.)

CH;0 ;fﬁ/
T

.l

CH3y0 = ___;-f>
T&EJHEQ/?I
4

Cl

CHqD I

CH3O~ =~

|

4 R S
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CH,30 f’"‘“hr”““w“’w(n Cly/ CCly

S (2) mc13{Eﬁwuﬂqf

CH;:;D o el

CH3;O -~ =~~~

|

4 e

Among the following compounds most
basic amino acid is:

1 Histidine
5 Serine

2 Lysine

a5 Asparagine
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“Al2L 2t sediseAL 8L Azl gy ol Sl
(s 54l 7

| MESET

1
> [l
5 gl

; DY Lot |

The correct order for acid strength of
compounds

CH=ClI [, CH5;—-C=CH and CH,=CH,
is as follows :

. HC =CH > CH3~C = CH > CH,=CH,
, CHz—C=CH >CH=CH >CH,=CH,
. CH3~C=CH>CH,=CH, >HC = CH

CHsCH>CH-=CH. > {H-.=("s{H
Z Fa ]

4.
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CH=CH, CHy~C =CH @1 CH,=CH,
T F S AHed e T

. HC =CH > CH;~C =CH > CH,=CH,
, CHa—C=CH>CH=CH > CHp=CH,
. CH3~C=CH>CH,=CH, >HC = CH

i CH=CH>CH,=CH, >CH3—C=CH

BYAL 2l AL
CH=CH, CH; -C =<CH % CH,=CH,
Ui AL 2R e AL WL 512Ul

. HC =CH > CH;~C=CH > CH,=CH,
, CHz—C=CH>CH=CH >CHp=CH,
, CHy~C=CH>CH,=CH, >HC = CH

i CH=CH >CHy=CH, > CH3-C=CH

Am;.:mg the following four aromatic
compounds, which one will have the lowest

melting point ?

b
R‘\“‘Ef -f:-f"J
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I
ey
Sy a”,f” R
= O
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o N -%O

i
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S a”,f”’ RH
= O
X
NN N
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LI

The element with Z=120 (not yet
discovered) will be an/a :

1 alkali metal

5 alkaline earth metal

= lransition metal

4 inner-transition metal

drdt Z=120 (o exeu Hell siensl «2l) o g

Gle w3
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o PUCSHEA 2 g

o il ag

i widlzs Hsild det

92 A0 fage 2 =120 ¥ (fog=i @ =9+t
ﬁ?ﬁ@é%)?ﬁﬂ

i, SNH
, ST T g
5 HEHUI M

4 ST TEHH g

In the Hall-Heroult process, aluminium is
formed al the cathode. The cathode is made
outof:

1 Platinum
5 Pure aluminium

- Copper

4 Carbon

www.FirstRanker.com
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- Y5 UEmAEH
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dledues yealdul siefaEae s Gr s
AL B B 52U AL oAdl €1 87
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o WA Bl

5092
2,

4 514

The hardness of a water sample (in terms
of equivalents of CaCO,) containing
10" M CaSO, is:

(molar mass of CaS0,; =136 g mol b

1 90 ppm
100 ppm

2

5 10 ppm

e 50 ppm

www.FirstRanker.com
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F Gry) | MCaSD,; 2rfr www.FirstRanker.com
(Caso, EﬁTTﬁFITEEmTH =136 g mol 1)

i, 90 ppm

5 100 ppm

5 10 ppm

¥ 50 ppm

1073 M CaSO, “aiedl el =15 i
Wl sdlActl (CaCO; Al deidisl © d wieeiHl)
2lel?

(CaSO, < R 1 = 136 g mol 1)

;. 90 ppm

5 100 ppm

5 10 ppm

g 50 ppm

U g, 9 F A §, 58 2 T X AT
T X 9 F WY A AT 2R H,0, Tl

O, INFB AAITOE M| TS :
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25 dlge 44 dordl el Galul eert sadl X
otellel 89, X o well 4 sren [opsed s2a oflsy
Alisrl 2B H,0, 24 O, ¢l & dl 24 &g
2llel 7

A metal on combustion in excess air forms
X. X upon hydrolysis with water yields
HED?_ and D_.;_. along with another product.
The metal is :

3 Li

o MNa

lodine reacts with concentrated HNO; to
vield Y along with other products. The
oxidation state of iodine in 'Y, is:

www.FirstRanker.com
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z D

HAEH W% HNO, % WY Af4wa 3k
¥ IRl o WA Y WSI R g1 Y H SEEA
1 AT T=AT 2

2L Hig HNO, Al 2s wla s2ay Al
Al oflsy Ausd =il 5. dl Y W=l
wiisdlia waza LUl

The pair of metal ions that can give a spin-
only magnetic moment of 3.9 BM for the

complex [M(H,0),]Cl,, is :

www.FirstRanker.com
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5 V2t and Fe?t
z V2% and Co?*

4 Co** and Fe?*

dlel [M(H,0),]CL, 4l Y il 58 sasl
3.9 BM -l 55t Rt 2easly 2usmel 2401 o d

2l
, C2* 2 Mn??
> V2* e Fe?*

s VA i Co2t

4 Co?*t 2 Fe??

Hehed [M(H,0),]CL, = TeTu 91g =1mHi =1 g™
1 3.9 BM 1 U To97 A r=ard St 2
%ﬁ?ﬂ

1 Cr2t a9 Mn2*

5> VZ2+ q91 Fe?*

5 VA o1 Co??

4 Co®* @l Fe??

www.FirstRanker.com
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dyandd.

d,,.d,, andd,,

J.'y' XZ

dy.. dy, andd

” d-’:z_!.l"z a_nd L'I:z

q1q % d-FEaE S Ky[Co(CN),| ¥ e &
Y A TEa E, E

- A9 d

p )
x=y”

2
Z

4.

K,[Co(CN),] 4 tgll 58 d-saisl s el 2l
[ouesl 243 & o 208l 7

] dxy wie dl-f_yl

2 yr Az 2l dy,

= .dxzr dy: :”'l:l dzz

[ ) .
;EF@ : www.FirstRanker.com www.FirstRanker.com
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Mn,(CO),, is an organometallic compound
due to the presence of :

; Mn~C bond

5 Mn—Mn bond

5 C—-Obond

4 Mn-0Obond

Torg=1 39RYd % HE0 Mn,(CO),, TF
; Mn-C &%

5> Mn-—Mn =¥

4 Mn —~ QO &Y

Mn,(CO), 245 2APi-lH2UEs Hellor {124 e
Yigll sl elerdl AL sREL 5]

, Mn-C ¢

» Mn-—Mn o{E,

www.FirstRanker.com
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Watér samples with BOD values of 4 ppm
and 18 ppm, respectively, are :

1 Clean and Clean
5 Highly polluted and Clean

5 Clean and Highly polluted

y Highly polluted and Highly polluted

4 ppm T4l 18 ppm BOD (S1.30.21.) 91
T ST & T HE: 2

1 =g 04 H=3

> HAATHE TSUT 7941 H=

2 g qUl AAHE ggiud

, FAEE WgUd T STATHE g

el Al Bidl BOD  + 4t 4 ppm 2
18 ppm 85, ol 2l "-{ll.?ﬂ .

L A B Al

5 2l gRA 2 Ay

1;_, S s [ il
o AT S N _
www.FirstRanker.com
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The molecule that has minimum/no role
in the formation of photochemical smog,

15 :

TH S0 ] F15Y Tl TR T F HFw

F 9 H 9 ° F9/FS T8 g B T,
1. O

o Na

5 NO

g =0

Al 2l sl U5l sl dsel e
Y-+ 510U e /2] d ereusl?

www.FirstRanker.com
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50 mL of 0.5 M oxalic acid is needed to
neutralize 25 mL of sodium hydroxide
solution. The amount of NaOH in 50 mL
of the given sodium hydroxide solution is :

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

1 20g

Question Number : 51 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 WrongMarks: 1

25 mL Hifzsm sssiFqnes faag3 &

TEHAEE F AU 0.5 M sasias 57 &

50 mL = SEvgH Bl ¢ T4 T Hifemm

BEeEdEe 909 & 50 mL H NaOH =i

EIECIE

Not((ja_:dI;(t)r this question, discrepancy is found in question/answer. Full Marksis being awarded to all
candidates.

Options:
1 20¢g

Question Number : 51 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 Wrong Marks: 1

www.FirstRanker.com
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s2e42 50 mL 0.5 M s s 2Bisl EﬁgvygN FirstRanker.com www.FirstRanker.com

-,

. dl 50 mL dllsyd eglsabsl =ulal
gl424l NaOH il ar22ll 526l]

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

1 20g

Question Number : 52 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 WrongMarks: 1

The volume of gas A is twice than that of
gas B. The compressibility factor of gas A
is thrice than that of gas B at same
temperature. The pressures of the gases for
equal number of moles are :

Options:

P,=2P

1 A B

, 2P,=3P,

Question Number : 52 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 WrongMarks: 1

9 A 1 =799 719 B % A= 1 21 T 2
U B A9 WY A T WS e T B F
Tr=ar Ui 1 g B 9 T | Hie
A §E1 F foru T = =e 2

Options:

, Pa=2P

www.FirstRanker.com
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, 2P5=3Py

4 3PA=2Pg

www.FirstRanker.com

Ay A< 55 Ay B AL 58 Sl GG B s
AMHIA Ay A Al Eordld 2o, o4y B sl
HEL IG5 dl AL 215 HRuL HIE 1R Al

geqlel SlEL?

What is the work unction of the metal if

the light of wavelength 4000A generates
photoelectrons of velocity 6 % 10° ms

fromit?

(Mass of electron=9 x 10~ ! kg
Velocity of light =310 ms—!
Planck’s constant =6.626 x 10~ Js

1

Charge of electron=1.6 x10~ 9 JeV )

, 40eV

5 21eV

s 09eV

www.FirstRanker.com
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oTq =T FHTAFCH 1 2, I 4000A Time=d
1 WHI SHH 6 ¢ 10° ms ~ | 377 F RIEeERA

F1 3T FLAL?
(oA i Hefi=9x103! kg
HETSl T AMT=3x108 ms !

i FERF —6.626 103 s

TG S o1 AEA=1.6x10"19JeV 1)

| 40eV

5 21eV

4000A  d@2idend dziedl wsteiL [szel o aig
W2l Gelord 2l sl2iBdgiAL AL oL 6 10°
ms~ ! ¢4 dl 21 A sel [Eu (work
function) %247

(degld s =9x 103 kg

Us2AL AL =3 %108 ms !

LS 2R =6.626 10 s

e Bl MR =16 x10" Y eV 1)

| 40eV

5 21eV

5 09eV

4 3leV

www.FirstRanker.com
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2

A(8yY——=—B(g) + C(g); blplz x atm

D(s)==C(g) + E(g); Kp,= y atm”
w4 TF 21 U & WY faafed 2@ 91 F9 9=
_b;]T":

1 .,.lx + 1 alm

5 (x +y) atm

5 2(\+y) atm

4 X hytatm

ot g Al Yoot [Alllove 2w &

A(s) B(g) + C(g); Kp, = x atm”

.U{;)

Clg) + E(g); szz y atm?

od e~ Bl UELRL 25| 208 (Gelilova e dl 51
gellslL sed u8l?

1 .,J'x +1y atm

5 (x+y)atm

5 2{*#x+y) atm

4 ¥ tytatm

www.FirstRanker.com

www.FirstRanker.com



=| » FirstRanker.com

A Firstranker's choice .
www.FirstRanker.com

B(g) + C(g); Km: x atm

2

Als)

Dy(s) C(g) + E(g); Kp, =¥ atm?

The total pressure when both the solids
dissociate simultaneously is :

1 .,,.lx + 1 alm

5 (x +y) atm
3 2( x+y) atm

4 X hytamm

For a diatomic ideal gas in a closed system,
which of the following plots does not
correctly describe the relation between
various thermodynamic quantities ?

b :
£
U .'|l
1 T
|
C-"r' I_,I'II
A
o T
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.
Cp a
.-"’ff

z P

Cy
4 V

uF = Frm & U fpremE eed T F
foru f71 © 9 F U e fafia st
IO % Heg s ol TRl T2 el S 2

2
.r’/ /
1 T
|
CV I.II,'I
- "".}Il}
5 T
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Cp /
;f
3 P
Cy
4 W

25 ot Meudll (geufoay »usal 4y we Al
suAl 2udvl U8l s Greeldsus- EilEa
Yol gzeidl Azl seid geladl @7

e K
fd
U .'|l
1 T
|
C\r' I.,I'II
P
o T
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X & 4% Toa faeem = feuis, Y #F 12%
welr faermd & feais & s 21 afg X #
AL A T A1Y 1 HAYHE &0

X AL 4% srel gueew a1 [, Y AL 12% srell
gleviAL 812 [0 e ©. od X AL 29012 A i
AlY - 2pepeE 7

www.FirstRanker.com
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Freezing point of a 4% aqueous solution of
X is equal to freezing point of 12% aqueous
solution of Y. If molecular weight of X is
A, then molecular weightof Y is:

In a chemical reaction, A+2B-: £ 2C+D),
the initial concentration of B was 1.5 times
of the concentration of A, but the
equilibrium concentrations of A and B were
found to be equal. The equilibrium
constant(K) for the aforesaid chemical
reaction is:

www.FirstRanker.com
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T A1 SifehA A 1 B W TWrEaE S0e 1
TS| IR AT % A A e (K)
B

s W, A+ oB——=2c+Dul B -l

3%l igdl A Al 22Ul Higdl sl 1.5
el ¢edl, uid Hoad A 2 B -l Higell u2vl
st ol ol Gl el B wiudl Hqe-
2i20i5 (K) 2Ll
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its temperature coefficient 9T H: for a cell
3,

are 2 Vand -5x10~4 VK1 at 300 K
respectively. The cell reaction is

Zn(s) + Cu?*(aq) »Zn>* (aq) + Cu(s)
The standard reaction enthalpy (A H#) at
300 K in k] mol ~1is,

[UseR=8JK !mol ~land F=96,000Cmol ~ 1]

| —4128

5 2064

5 —384.0

4 1920

T U F fou 9 o fava B° g

- ."ld:EH"-
TEHT A T |G | 300 K W 2V
A9 -5x 10~ 4 VK- 1 &\ Fw aifafman g,
Zn(s) + Cu®* (aq) —»Zn** (aq) + Cu(s)

300 K W A Af4fman TEed (A He),
k] mol~! H B :

[R=8JK !mol ~! 741 F=96,000 C mol 1]
| —4128

5 2064

5 —3840

4 1920

www.FirstRanker.com



3l Q%ﬁﬁ%&n‘%ﬁiﬁﬁ%ﬂ

www.FirstRanker.com
EZ 2] cetl cltuaiAiAL e 2Jelis () el

T
2V ¥ —5x 104 VK -1 5. sl ub

Zn(s) + Cu?* (aq) —»Zn?* (aq) +Cu(s)

300 K =4 aufed ulsar -l (A Hs),
k] mol ~ 1 i 2liel :

[R=8TK 'mol ! F=96,000C mol !]

| —4128

5 2064

5 —3840

4 1920

Decomposition of X exhibits a rate constant
of 0.05 pg/vear. How many years are
required for the decomposition of 5 pg of
X into 2.5 pg?

X =1 T2 0.05 g /a4 1 <X i vefia
FIA €1 X F5 g T foaied S 2.5 pg B
¥ fopa ad e ?

p. 20
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X Al @5 Ayl Al [Qaeddl =00 waais
0.05 pg/9d 8, dl X AL 5 pg 4 25 pug ¥
(Sete s W2 Sedl <l apiEl?

fem T 2

HEz} H, CH, CO, SO,
wifds d9/K 33 190 304 630
T {23 T AFS F AR W A Fifae
& T2 § 9 %1 O 79 =GR $1 U A
A 9T ATH AT TS 00 2

1. 30,

CO,

www.FirstRanker.com
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- H, CH, CO, SO, |

sild dva/K - 33 190 304 630
Gluz-l el »uanz, dleirmiz] sdl auy sy
o2l SlaMl (2URsld) wr 2ol 2418
wi(diiel 52917

1. S0,

Given

Gas H, CH, CO, SO,
Critical 33 190 304 630
Temperature/K

On the basis of data given above, predict
which of the following gases shows least
adsorption on a definite amount of
charcoal ?

1. 30,

Co,

Mathermatics

www.FirstRanker.com
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Let S={1, 2, 3, ... , 100}. The number of
non-empty subsets A of 5 such that the
product of elements in A is even is :

) 2901

o 20-1

= 251'} (25(} o 1}

25041

AMIS={1,2,3,...,100}, WS F 34 94 A=
(non-empty) Tﬂﬂﬂalﬁ A To T =94l =1
THEA T T, T T

g 201
2. =1
= 251‘! (25(} = 1}

22041

HELES=(1,2,3,...,100) ©. sd A =S -l =4l
wilsd Guatel ¢l 5 o/l tesidl 2eusiz 4o

b | b fl
i

www.FirstRanker.com
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o, 20-1

=z 251‘! (25(} e 1}

22041

Z

If (e R) is a purely imaginary number

Ztw
and |z{=2, then a value of « is:

.

Hﬁ%(ueﬂ}ﬁgamﬁwﬁmm

|7 =28% MaFTHFAAE :

L

www.FirstRanker.com
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Z+ o
z|=2, di a -l 518 #i5 BEud 8.

:

If A be the ratio of the roots of the quadratic
equation in x, 3m?r2+ m(m—4)x +2=0,
then the least value of m for which

h'#izliis:
A

4- 32
g — 25

2

o B o8
4-2+2

Afe x # Toama aHEFm
3m22 +m(m—4)x +2=0 F HaAl F AT
A € T m % 98 gAq9 94 faus fau

1
h-+-I=I g T

4- 32

1.

{ﬁ'éﬂrﬂhfg sehiigervl ‘t‘-“*wm FirstRanker.com
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% B o8
4.—24—\?"5

sl A 2L x Wi [gaud wxlsael
3mir? +m(m—4)x +2=0 i ofloyl ﬂ'&?lﬂ%

- 1 % e
€, ll A =Tapt d el mo Al et

[Fuq £,

o B ofB
4 -2+2

1 00
Let P=|3 1 0| and Q=[qi]—] be two
g 3 1

3 x 3 matrices suchthat Q — P> = I3 . Then

: |
qi]qj—:h.] is equal to :

2 15

www.FirstRanker.com
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100
AP =3 1 0| AQ=[qy] ATH3x3
9 3 1
' . 91 T 93
AR ¥, fF Q-P° =1, %.m—qu
AT
1. 9
5 10
- 15
4 135
100
Wik P=|3 1 0] = Q=[qy] =l A
9 3 1

3x3 Ak & % @ll Q- P =15 ay,

.‘121 gm

i

SEI ) £,

4 135

www.FirstRanker.com

www.FirstRanker.com



i 2-FirstRanker.com,
f

5 2 Irst K h www.FirstRanker.com www.FirstRanker.com

(1+a)x+py+z=2

ax +(1+p)y+z=3

ax+py+2z=2

=1 UFHAH UF B ©, ¢ :
. (1.—3)

Z. =1

2 (-4,2)

L @

Hut wlszel dsld
(1+ajx+py+z=
ax+(1+B)y+z=3
ox +pBy+2z=2
A 2oty Ghet € el S5l oS (o, B) ClUCR
&.

(1L-3)
(=3,1)
(-42)

@4

Anordered pair (o, B) for which the system
of linear equations

(1+a)x+py+z=2
ax+(1+By+z=

ax FRTF2r=2

has a unique solution, is : www.FirstRanker.com
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z. (=3.1)

z (—4.2)

5 &4

Consider three boxes, each containing 10
balls labelled 1, 2, .... , 10. Suppose one ball
is randomly drawn from each of the boxes.
Denote by n,, the label of the ball drawn
from the it box, (=1, 2, 3). Then, the
number of ways in which the balls can be
chosen such thatn; <n, <n, is :

;120

5 164

5 82

4 240

oA Uy o=l W fa=r Fifaw o789 v« |
1,2, ...,10 9% @& 4 sifea 10 72 2
A o W Te=d H | Ag=d1 U 718 el
T AR iH (i=1,2,3) Tt H§ 9 Famet
Tig T Hfehd HE& Fl n, ¥ FE¥ a1 =, |
o w1 9 92 718 el o1 Wl &, ans
n.!-in:,_ﬂrh%,%:

1 120

5 164

www.FirstRanker.com
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4 240

Uedks WML 1,2, ..., 10 2isl 9d »ilsd 53
10 850 Gl dell =8 vl 2L 5. QU35
s vl qis s Ild 215 £oL wdE sveuHl
e 59 i § WL viluHiE]l e 539 EolHlL is
n, 4% G 8, sdli=1,2,3 dln, <n,<n,
2y dell s2dl <la o1 wiE 591 2s4?

;120

> 164

5 82

4 240

A ratio of the 5% term from the beginning
to the 5" term from the end in the binomial

%10

) 1/ 1
expansion of | 273 4

1
2{ 3}; 3

1

1:2(6)3
L
2(36)3 : 1
2
1
36)3
. 436 1
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10

| ¥ 1

/3 4 % fgue va H s |

1/
2(3)/3

54 991 #id 9 (999 F1 A7) 5 9 92 T T
ST 2 :

1
1:2(6)3

1

2(36)% : 1
=

1
4(36)3 : 1

1
4 1 :4(16)3

10
1 '
3 1

—| U [guzl Badzemi 2zdl
23)3 )

5 HLUE »id Beddl 5 UL uE AL el
21O

I3
—
o
=
S
|
[
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1

4 1 :4(16)3

The product of three consecutive terms of
aG.P. is512. If 4 is added to each of the
first and the second of these terms, the
three terms now form an A.P. Then the sum
of the original three terms of the given
G.P.is:

1. 36
> 32
3 28

4. 24

T TR 4% % d1 FETA (consecutive)
U1 1 IUAEA 512 1 IS $HF T2 a9 T
TF 9 H 4 WIS §, W e 91 = Uh
TR A T E | @ S g T A

1. 36
o> 32
5 28

4. 24
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AL 2ARUSER 512 £, o 24 321 el wea @y FirstRanker.com
eflod ot uEHl 4 Guzeuml 20e, ol ¢d 24 JEL

AHidz el (AP)HLS; dl 2ld (G.P.) AL 21

ETRTAR ETELTIN .,

1. 36
> 32
3 28

4. 24

== 5k=]+2-|1+....+k T

. L— c 2 2
5]._. } L‘TE‘_ _|_ sam .I. h]ﬂ = 1—7‘ fﬁﬁ. %:l ?ﬁ A
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2 301
o 303
i-llii}Sk:] |'2}3}....|k‘g'ﬁ

k

B e 8 ~ 2 _ B o

51 { bz e s o h]ﬂ =I—'_):‘ﬁ!|., ':.1[ :"!'L
SEEE 8.
1 156
o 283
3 301
4 303

L".L'ft3 X Lanx

lim

is:
b o 1L LTE‘B(I I ';"f }
/4 A4

1 42
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W%m

'r—b""'d LE‘I-H x4 T

1 42

col:'!'x

larnx

lim
x —fﬂ'r

1 42

2.

(1 +log, Ex)z

4 L L"‘;{I | “-.-""

— ORI
7 )

For x > 1, if (2x)% =4¢%

x log, 2x + log, 2

.lng A

X

x log, 2x

log, 2

dy 1
.tf.:\‘.’ Eequa to:

www.FirstRanker.com

S

~2Y  then
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afe x > 1 % feg .[21}25 —F-H A
(1+ log, 21‘)2 ? T

X

x log, 2x + log, 2

1 x
.lng R

x log, 2x — log, 2
s X

x log, 2x

> 1 HE s [zxfif:,if—'f'—f—f’—af dl

| d
(1 + log, 2x)° d—: ORICHR 8.

x log, 2x + log, 2

1 x
.lng S

x log, 2x — log, 2
o X

x log, 2x
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is not differentiable. Then S is a subset of
which of the following 7

,{_E m oo

2" 4" 4" 2|

1.

{3’? w 3w m |
4 47 4" 4|

2.

.{ v = x 3|

5 PG |

jLxs =1
4" 4

4.‘[ [

[ S, AT ( — 1, w) T 919 | o vH 94
fagst =1 ¥q=@ g, o9 W waq,
f(x) =min {sinx, cosx} TR T &, TS

fre1 § 9 Toren Soag=4 27

,{E xom ow |
2" 4" 4" 2|

1

{3"-T T 3w m |
4’ 4" 47 4|

Z
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The maximum area (in sq. units) of a
rectangle having its base on the x-axis and
its other two vertices on the parabola,
y=12— ¥* such that the rectangle lies inside
the parabola, is :

1. 36

5 32

3. 2032
4 183

T T AP, e SR - W A
F F1 ¥ WEed y=12—12 W 3H TFH
feoga & 56 w1, waeg F o= 9 A
AT A (o] TRl H) 2

Yl MM :uﬂrﬁ s, Wy FirstRanker.com
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-

3. 2032
4 183

5 AOARAAL Wl x-218 YR S 21 el 2
ol ERICIEYAL wread y=12—x2 W €l 5 o4l
dopllzn 21 waadddl 25 2w dal delizug

-

HeseiH, &g (2l 2isyul) 8.
1 36

5 32

3. 2032
4 183

The integral JCGS[IDgf x) dx is equal to :

(where C is a constant of integration)

x [cos(log, x) + sin(log,x)] + C
X [an[ og, x) + sin( ngt:r.}]

* [cms[lngﬂ x) si_n[lngex)] +C

z.

% [sin{lng{,x} - ccns[lngfx)] F C
=

% [cos[loge x) + sin(log, x)] + C
4

www.FirstRanker.com
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HTlTEﬁE. cos(log, x) dx ==L ¥
(&l C U% o 39 )

# [cns[]ngf x) si_n[lngfx'}] tC

1.

x [ cos(log, x) sin(log, x)| + C
z. T g

a? sin(log, x) — cos(log,x)| + C
3. 25 :

% [ cos(log, x) + sin(log,x)| + C
g = ‘

E:'E,",J

slAd ICDS[IDgEx) dx R1eR

(el C A HstnAl 2005 6.)

x [cos(log, x) + sin(log,x)] + C
X [Lm[ og, x) + sin( ngt:c}]

x [cos[lngﬂ x) Sm[lngex)] + C

Z.

& _sin{lng{,x} - cus[logfx)_ O
e B "

% [ cos(log, x) + sin[lngt.:r)_ + C
4 2t i

Let f and g be continuous functions on
[0, a] such that flx)=fla—x) and

g(x) +g(a—x)=4, then j]‘f(x] g(x) dx is

www.FirstRanker.com
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[f(x) dx
0
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1.

2 ij(x} dx
2 0

4 aj‘f(x} dx
0

3.

3 i]‘f(x} dx
0

4.

HAT £ 391 g, [0, a] T TH Hag %o & %
flx)=fla—x) T4 g(x)+gla—x)=4 g,

If{x} g(x) dx T E
0

d

[f(x) dx

1. 0

2 j f(x) dx
0

4 1{(1} dx

= 0

3 I].f(x} dx
0
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ez

[F(x) gx) dx e 8.
0

d

[f(x) dx

1 M

2 J‘ (%) dx
0

4 i]‘f(:r} dx
0

3 I}f{x} dx
0

g9 y=x3+2 q9n T y=x+1, x=0
AR x =3 G T 80 &9 =1 &t (997 s
H) 2

15

1, 2

o2

www.FirstRanker.com



=I : E‘r‘!ﬂ rd rﬁB %ﬁ rf; p m{]

A x=3 gl -uul:iﬂ 3{ 31 PETT N =N H&W}N FirstRanker.com www.FirstRanker.com
s E

15
2

S

The area (in sq. units) of the region bounded
by the parabola, y=x?-+2 and the lines,
y=x+1,x=0andx=3, is:

15
2

o2

Let y=y(x) be the solution of the differential

i
equation, X % ty=xlog,x,(x>1). If
dx

2y(2)=log, 4 -1, then y(e) is equal to :

www.FirstRanker.com
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B 4
£

5 2
2
il

4 2

AET y=y(x), HIFA FHFHIT

x . t+y=x lc-gex.(x? I}EIEH%I aig
.
2y(2)=logd—1 %, T yle) T T :

iy y=y(x) & [Bsa udlszw

ld_y I y=xlng£x,(13*l}r-ﬁ6&ﬂ§. s

dx
2y(2)=log, 41 dl y(e) “RUAR
8.
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B 4
£

5 2
2
il

4 2

If the straight line, 2x—-3y+17=0 is
perpendicular to the line passing through
the points (7, 17) and (15, B), then B
equals :

1. -5

35

Ffg W% W@ 20 -3y + 17=0, T34 (7, 17)
A (15, B) T BT W F1efl T 3 wead 2,
AP TRE
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(G521 (7, 17) 24 (15, B) izl vz adl 3w
o il 2v 3y +17=0 4 €, dl B eRIER
&.

35
o 3

If a variable line, 3x + 4y — A=01s such that
the two circles x2+ > —2x—2y+1=0 and
x?+y?—18x — 2y + 78 =0 are on its opposite
sides, then the set of all values of A is the
interval :

, (23,31)

. @19

. [13,23]

4 [12,21]
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A FAE ARV s sl &F I i rstRank cirstRank

E}T ﬁﬂ 1"‘+]j' —21—2y+1—ﬂ \HWW IrstRanker.com www.FirstRanker.com
x2+y2—18x—2y+78=0 TH® [l AR

(opposite sides) Z, ° A F gt o =4

e H S e g 7

., 23,31

2 @17

. [13, 23]

4 [12.21]

ol Bx+4y—A=0 215 »idl uldd w1 5 3
s¥ll A ddal 2 +y2—2x—2y+1=0
x2+y2— 18y —2y+78=0 d-ll [dzea cuspl
gld, ol A Al dasid (Buddl 28 wziar

=

0.

, (23,31)

. @19

. [13,23]

4 [12,21]

A C, A1 C, AW T
x24+y2=2x=2y—2=07d
xz+y2—6x—ﬁy+14=ﬂﬁiﬁﬁﬁl Ifg P 94
Q 57 991 = fassed fag €, @1 =99 PC,QC,
T T (T T H) B
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z 8

QIR Cp 2 Gy 2L 2ies¥ dduil
x24+y2—2x—2y—2=0

2412 —6x—6y+14=0 L 55l . af U
AquiAL 9% (g2l P 2 Q €y dl udpsiel
PC,QC, - #=t50 (L2534l 8.

Let C; and C; be the centres of the circles
13+y3—23f—2y —2=0and

x> +y2—6x— 6y +14 =0 respectively. If P
and Q are the points of intersection of these
circles, then the area (in sq. units) of the
quadrilateral PC,QC, is :

www.FirstRanker.com



AL ARSI, e

on the arc POQ of this parabola, where O
is the vertex of this parabola, such that the
area of APXQ is maximum. Then this
maximum area (in sq. units) is :

15
o

HAI P4, —4) 791 Q(9, 6) WA > =4x W
T E1 fag 1 O 39 o =1 vid fag & e
X T8 Waerd #1919 POQ =1 1%ty fag &,
T o APXQ &1 &9%e aifaswag & @
oE Al 9Fe (T sFEal §) ¥

15
2
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t-l_§=-u 5. 4Rl O = 21 waddd RRCHW-FirstRanker.com
B X 2 2A WReddHL 2 POQ ad #id (g
5 5 o2l APXQ + #3510 Her™ A, dl =U

-

HeeriH &R0 (2. 2A5HHD) 8.

15
1. 2
625
Z.
125
z 4
75
ey

If the vertices of a hyperbola be at (-2, 0)
and (2, 0) and one of its foci be at (—3, 0),
then which one of the following points
does not lie on this hyperbola ?

(4 5)

1.

s (EJE'S)

[f; 5V2)

=)

(-6,247)

4,

7fg wF AT & 3™ (-2, 0) 941 (2, 0)
W E A1 THE] U A (—3,0) WE, 9 =

www.FirstRanker.com
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i (ngr 5)

'[5, 52)

o

4, [ 62@)

s 519 2l RRUGg» (—2,0) 214 (2,0)
RISl Sl @i AL 518 245 el (-3,0)
WP w99 g1, dl R UL 2 [Bg 2
wldaax wr 2udd )

(4. 75)

1.

s (EJE,S)

(6,5v2)

£

(-6,247)

4.

The perpendicular distance from the origin
to the plane containing the two lines,

'x+-2:y-2:z+5

d
3 5 7
X l_l,r 4:z+4_‘
1 1 g e
;7

4 www.FirstRanker.com
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5
41

I
3 5 s

| 1 4 b4 .. i
xl =y4 =Z? F1 safae w9

11 THA i geAfag O deEd o ©

1 11

> 116

. Vs

4 V11

¢ = . + 2 : 2 Z -+ 5
G ofl Juueil = g = ¥ =<

il =1 y—4 =4
1 4 7

Hida-] dol 2idr &.

1 11

> 116

-

4 611
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A tetrahedron has vertices P(1, 2, 1),
Q(2,1,3), R(—1,1, 2) and O(0, 0, 0). The
angle between the faces OPQ and POR is:

cos

%)

TUF VR (tetrahedron) F ¥4 P(1, 2, 1),
Q(2,1,3),R(—1,1,2) = O(0, 0, 0) & | FeTh

OPQ @41 PQR ¥ == =1 FI7 & ;

www.FirstRanker.com
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A Riréerdn kR P(1:2; 1),
Q(2,1,3),R(—1,1,2) » O(0,0,0) &
Yrsl OPQ =it PQR 422l vl
8.

The sum of the distinct real values of w, for

M M

s
which the wvectors, i +j +k,

M Fa

My Fa Fa¥ M
i+ g + ke i 74k are
co-planar, is :
3. 0
2 _1
= 1
4 2

w % 37 o= armfas 7t %1 9, f5 foo

t + uf +

ww&(i/.FirstRan ker.com

www.FirstRanker.com

A A A ..-x IS P
afew wi +j + k. 9491

A

s A A .
i + j +pk FEAEE (co-planar) & & www.FirstRanker.com
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- M A Moo A M,
B i +j K i+ ko

M M i

i+ ok uddlA @i ol d el -l
[t c-clds Eucdidl 2zaeil &,
1. 0
5 —1
3 1
4 2

If the sum of the deviations of 50
observations from 30 is 50, then the mean
of these observations is :

1. 50

3
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50 @idls-ldAL 30 2l [HadlAL @Rl sa 50
€4, ol 2L 2USAls AL HEMS 6.

1. 50
5 51

3 9D

4 A

In a random experiment, a fair die is rolled
until two fours are obtained in succession.
The probability that the experiment will
end in the fifth throw of the die is equal

Lo :

200
1. 6°
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U Agi=2® FAM |, UF FA4Aq (Fair) 9
F1 °F TF IS Tl & A % 5 AR o
TR A A AW | O TH YA & OrEel 9] 9§
m(mmw}ﬁmmméﬁﬁmﬁxm%:

sl UERES WPEE, 215 Wil WL 1oL o

i 4 A 209 4l Yl sl 2ud 8. dl

Wil ML il uderl Y3l A sl deusHL
5.

www.FirstRanker.com



:l », FirstRanker.com

R Firstrankersthoice _ .
www.FirstRanker.com www.FirstRanker.com
The maximum value of

i3

3 cosb 4 55iﬂ[9 EJ for any real value

ofBis:

3 cosb SSm(B %] F1 0 & Todr o

H@Wﬂﬁﬁ?ﬁqu%:
1. 2
> V19
Na
4 34

B Al sl cidlEs Bad we,

i1

3 cosO 1 Sm[ﬂ EJ Al wedu [5ud

£9.
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Considering only the principal values of
inverse functions, Lthe set

A= s{x > 0:tan” (2x) + tan” ' (3x) = E}‘

1. 15 an Eﬂ‘lpf}’ sel

5 is a singleton

5 contains two elements

4 contains more than two elements

Tfae™ e (inverse functions) 3 Fae &=
A (principal values) G| 2U, 9=

1

A= '{x > 0:tan ' (2x) + tan (3x) = E}

1_@&36[115%&1%1
- TF UHA 994 2|

B_ﬁamﬂaﬁl
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UlAEEHIAL 557 Yo Yeul drdl, 2L
| 3

A= {x >0:tan ! (2x) 4 tan_]ﬁx] - If

12l e .

5 Wl w515l o1 8.

5 W of gesl Yzld .

B ¢ 53l S8R w2sl LR 5.
4.

The Boolean expression
(prq)vipv~ql)Aal(~par~q)is
equivalent to :

, Patq)
5 PV(-q)
.. EPseg)

4, e

E{\Fﬁ'ﬂ EEED (Boolean expression)
(prgq)vipv~g)a(~pa~q) ™4
oo+ qcd %,. T
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Eﬁmﬂhq}

4. el

of [[ut [H3ue

(pargq)vipv~qNal~pa~q) ™
o HUsE B,

pa(~q)

—

> PVEq)
 ERseq)

Py
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