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Paper I

Physics

The area of a square is 5.29 cm?. The area
of 7 such squares taking into account the
significant figures is :

| 37.03 cm?

> 37.0 em?
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The position of a particle as a function of
time t, is given by
x(t)=at +bt>—ct®
where a, b and ¢ are constants. When the

particle attains zero acceleration, then its

veloesr—wl-be
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The position vector of a particle changes

with time according to the relation
.—3‘ A A )
r(t)= 1582 + (4-20¢%)j. What is the

magnitude of the accelerationat t=17

U U F Eafq-afen 9w & 9y = g1
el g,

PO = 1527 + (4-202)]
t=1 T FH F =0 FH IEATT 20 ;
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A particle of mass ‘'m’ is moving with speed
2¢" and collides with a mass “2m’ moving,
with speed ‘v’ in the same direction. After
collision, the first mass is stopped
completely while the second one splits into
two particles each of mass ‘'m’, which move
at angle 45° with respect to the original
direction.

The speed of each of the moving particle
will be :

1. 220
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A wedge of mass M=4m lies on a
frictionless plane. A particle of mass m
approaches the wedge with speed v. There
is no friction between the particle and the
plane or between the particle and the
wedge. The maximum height climbed by
the particle on the wedge is given by :

M=4mﬁmﬂ?ﬂﬂ_ﬁﬁﬁﬁ{w&dge} HTHHE =1
WWWWWT@%I m =AM
1 U H0 25 1 3, o = | AWM | F01
R TdE 91 F0 AR [EF F =Fr9 HIE TH el
T 01 BRI TEH & T g T iy
STg B

v
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Moment of inertia of a body about a given
axis is 1.5 kg m?Z. Initially the body is at
rest. In order to produce a rotational kinetic
energy of 1200 ], the angular acceleration
of 20 rad/s?mustbe applied about the axis

for a duration of :
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about an axis perpend:-:iﬂa_r lo the rod a_nd

:|| .hfor lﬁgxfmm

passing through its center. Two beads of
mass m and negligible size are at the center
of the rod initially. The beads are free to
slide along the rod. The angular speed of
the system, when the beads reach the
opposite ends of the rod, will be :

My
M+ 6m

M g
M+ 2m

M ey
M+ 3m

M
a: M+ m

FFHE M T &7 4TS L %1 U5 Iaeil 92 Hvig
A w, T BT F AEaq a9 35F F% 9 71
et @187 % I A w9 A TH @ E | ZeAaH
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F FE WE T8 UUEE BT W I H)
wad 81 AfveE 5= g % fauda ol w
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www.FirstRanker.com



# » FirstRanker.com

: H—IFirstranker's choice

518 L detidedl 24 M £01 921l 245 ieol dlal
AL o srzel stell 2suell det sg izl wiz
Acdl 2 A det 2ol wiaH 2qasild
YReME 52 6. m §N YRl 2 AR 5
SRl o Hewsl el doEEL B 2w
el . Helstel Wom w Y dld uasl s
65, nowsil wteAl ofllsd 5% usiEl 4B dadl
siofl 2154 22l :

M+ 6m

M wy
M+ 2m

M wy
M+ 3m

M
M+ m

e

A test particle is moving in a circular orbit
in the gravitational field produced by a

K
mass density plr) = 2 . Identify the
r

correct relation between the radius R of the
particle’s orbit and its period T :

; T?/R%is a constant

5 T/R2 is a constant
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4 T/R is a constant
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water has E of its volume submerged.

When certain amount of an oil is poured
into the bucket, it is found that the block is
just under the oil surface with half of its
volume under water and half in oil. The

density of oil relative o that of water is :
1 0.6

5 05

=z 0.7

4 0.8

el § 0% gY, UF TSl & [2F & S
£ % AT I H =91 g1 & | W 9ot § 9
e ST & o 9 W € T e te % How
o 2 A9 991 sHH A1 femm 99 F o=y

T ST AT F ST 2| T % " ael 65
T BT

, 06
5 0.5

= .7

4 0.8
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Two materials having coefficients of
thermal conductivity ‘3K’ and "K' and
thickness ‘d" and ‘3d’, respectively, are
joined to forma slab as shown in the figure.
The temperatures of the outer surfaces are
‘85" and ‘8" respectively, (8, > 84). The
temperature at the interface is :

d 3d
05 3K K B4

UIL 4 E'li
1 6
0y + By

> 2
% 2
= 3 3
B , 98
4 10 10
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A massless spring (k=2800 N/m), attached
with a mass (500 g) is completely immersed
in 1 kg of water. The spring is stretched by
2cm and released so that it starts vibrating,
What would be the order of magnitude of
the change in the temperature of water
when the vibrations stop completely ?
(Assume that the water container and
spring receive negligible heat and specific
heat of mass =400 J/kg K, specific heat of
water =4184 |/ kg K)

1 102K
1

> 107K

- 103K

i 104K

500 g Z59HF 9 SE U weEHE e o
(k=800 N/m) = 1 kg I H quiaar =
T | T 2 om oEEE 9 Wige e
T EeH SR 2 W @ | 99 Srer Iuiad F6
I T WA % a9EE H =g 5 Fie
B : (WA R O & O SR o @ et
FTET AMUY & 991 g9 &1 fafers
=1 = 400 J/ kg K, Ul *1 fafose
FOHT = 4184 J/ kg K)

www.FirstRanker.com

www.FirstRanker.com

www.FirstRanker.com



A Firstranker's choice

:l », FirstRanker.com

www.FirstRanker.com

-1
5 101K
5 103K

4 104K

518 enzléd R3eL (k=800 N/m) 245 500 g €9
HEL sasl 1 kg ALl sesami 2ua 8. R
all Yo denddl fauldmial a-l deud-l Eaud
2 cm sy2el vizaHl 2usl Y sl @A 9 5
o2l o Ele 213 5% 6. sedlr gladl dyel 2edl
odx o WSl ArAL 2l 535 297 (219
aRLs Wl et wet oA R weaelly Gl
4 5.)

s Al [Rre G = 400]/kg K,

welll Eere Gy = 4184 J/kg K :

, 105K
-1

5 101K

5 103K

4 104K

The specific heats, C, and C,; of a gas of
diatomic molecules, A, are given (in units
of ] mol 'K~ 1) by 29 and 22, respectively.
Another gas of diatomic molecules, B, has
the corresponding values 30 and 21. If they
are treated as ideal gases, then :
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Both A and B have a vibrational mode

> each.

A has one vibrational mode and B has
5 two.

A is rigid but B has a vibrational

4 mode.

TF T5TEF 19 A F e =i fafre s
(Jmol 'K "1 =i gHE H) Cpad1Cy, W,
29 37 22 ¥ | TEA fGUAmE 19 B ¥ v
¥ foau g w6 30 2R 21 1 ufE o ey
T S

A ¥ uw %o fasn & forg B H #E
| O faen = ¥

, A 3R B Ml # UH-TF F faud ¥

A H TF F94 991 901 B # 21 T
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, ATE % g B A ww Fem e

516 [guzneedly sy =i A -l BlRre Gl
Cp 2 Cy (J mol 'K 1 L 253 %) 2453
29 24 22 85, oflsa [g-urmiels Ay 2021 B
i 2uANIBE Yl 30 14 21 8. ot dzlid
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A string 2.0 m long and fixed al its ends is
driven by a 240 Hz vibrator. The string
vibrates in its third harmonic mode. The
speed of the wave and its fundamental

frequency is :

i 180 m/s, 80 Hz

5 320m/s, 80 Hz

5 320m/s, 120 Hz

4 180m/s, 120 Hz

aF fad | 5@@?2.0111?!@@%
240 Hz F UF &5 § =iferd 1 2/ a7
?ﬁiﬁﬂﬂfr@?ﬁ{hannnnjc}ﬁ@:lﬁ?{fﬁ%lﬂiﬂ
+T 91 SR THEH §o AGE € ;

i 180 m/s, 80 Hz
5 320m/s, 80 Hz

5 320m/s, 120 Hz

4 180m/s, 120 Hz
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i 180 m/s, 80 Hz

5 320m/s, 80 Hz

5 320m/s, 120 Hz

4 180m/s, 120 Hz

Two cars A and B are moving away from
each other in opposite directions. Both the
cars are moving with a speed of 20 ms 1
with respect to the ground. If an observer
incar A detects a frequency 2000 Hz of the
sound coming from car B, what is the
natural frequency of the sound source in
carB ?

(speed of sound in air=340 ms ~ 1)

| 2300 Hz
> 2060 Hz
5 2250 Hz

2150 Hz
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B ¥ 31 =Tell st i 279fH 2000 Hz 91 2
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. 2300 Hz
> 2060 Hz
- 2250 Hz

2150 Hz

oL Weask A 2 B [H3en [Baunl =i oflea2dl
gl [Erunl a1fa 53 6, oir 2udloil sr oAl wrds
20 ms ! Al 2oudl olld 52 8. A Mlewsiul
olzdl 2iedisisiz B siriell 2iecl telqdl 2
2000 Hz s/zdl 8 ol 512 B i tald Geaml
Yo gl szdl el?

(el sl Al 264 =340ms 1)

| 2300 Hz
> 2060 Hz
5 2250 Hz

2150 Hz
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C and nC is connected to a battery of
voltage, V. When the capacitors are fully
charged, the battery is removed and after
that a dielectric material of dielectric
constant K is placed between the two plates
of the first capacitor. The new potential

difference of the combined system is :

o7 § W S A w2 S, e arfand
C a9 nC ¥, % 9o H4To =1 V dieedl
J G S TR | 5 STy S
21 ST 2 a1 A il g2 fam S ¥ 2R aervEn
Teel WA &1 21 eldi & =" WagaE K
1 WA T 79 90 €| HgEd Hae &
ford 7 favarm ®

| N

nV
K+ n

(n+ 1)V
(K+ n)
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C @il nC ored susle~ (Harsdl), gzl
i il Mrel o HHidz e sudleslAl wHidr
sl V oellez-l clzdl Wil sdseml e 9.
sedlz 5uedlel yeild [Egreudld 2 iR dedid
B2 523l 24 8, cusl K ovzdl siddesgls
s el S9assls uael uaH sulza-l
Ol Wzl ol HSuMl 2 . 2L Ay dA W
Adl RR[AHLAAL Asted 23],

Four point charges —q, +q, +qand —q
are placed on y-axis at y=—-2d, y=—d,
y=+d and y= + 2d, respectively. The
magnitude of the electric field E at a point
on the x-axis at x=D, with D>>d, will

behave as:

www.FirstRanker.com



www.FirstRanker.com www.FirstRanker.com

:l » FirstRanker.com

li—Firstranker's choice
D

Exi
4. D

Tﬂlﬂ’ﬁlﬁﬂﬁ'&’ﬁ =l ¥ S:ﬁT —qa?i
Y- W, HAM, y=-2d, y=—-d, y=+d
Tl y=+2d T I T E | x-AF T IR
T fag x=D,FE D >>d & W fagd &5 %
9= E 1 a8l 2

2 igad [ydmiEl —q, +q, +q 2@ —q
Y- R Uiy = —2d,y= —d,y= +d 2
y=+2d YA B, -8 Gz x=D sl D>>d
2PN [FEasa E Horol Ad 8.

' 1
Ex —
D2
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In a conductor, if the number of conduction

electrons per unit volume is 8.5 X 10%8 m 3

and mean free time is 25 f5 (femto second),
it's approximate resistivity is :

(m,=9.1x10 * kg)

, 10 2 Om

5> 1079 0m
5 1077 Om

4 10 8 Om

TeHiEHT AT 8.5 % 102 m 3 2 I H1eg g
T 25 fs (FRI-THUZ) T A1 WA FHAA
ﬂﬁﬁ'ﬁﬁ?ﬂ%:

(m,=9.1x10 3 kg)

, 10750m
5 107%0Om

= 1077 Om

4 10 8 Om
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AlssHl o HlsH 58 sl Ales ddladl Hvay
8.5 1028 m 3 4l H3212L Y5l UHH 25 fs (432l
Hes) Sl dl ERlEsdL (p) © ¢
(m,=9.1x10"3'kg)

) 1072 0m

> 10 b Om
2 10~7 Om

4 10 8 im

A metal wire of resistance 3 {}is elongated
to make a uniform wire of double its
previous length. This new wire is now bent
and the ends joined to make a circle. If two
points on this circle make an angle 60° at
the centre, the equivalent resistance
between these two points will be :

Eﬂ
ip B

Q

Q2

W

()

N |
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A very long solenoid of radius Ris carrying
current I(t) =kte  “ (k>0), as a function of
time (t=0). Counter clockwise current is
taken to be positive. A circular conducting
coil of radius 2R is placed in the equatorial
plane of the solenoid and concentric with
the solenoid. The current induced in the
outer coil is correctly depicted, as a function
of ime, by :

t= ﬂ /'f/ L g

=
. 1\

X[ & ¢
t:Jf t\
-

IT_ t
tzﬂ‘\__f/
4

R 5= i1 s1eanfires el gftnfarsm | ganfea
g I(t)=kte ~* (k>0) H9F F Fed (1 =0)
F w9 H 2| AEEd fom H a9 F A
forn T 21 2R e =l U gaEn Fued
&1 ARANE & THFSE a9 SHE TFadl
AT H TEd 2 | A FUeel # Ui gR #
T F T H TEl B9 T 9 916 TF ©
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A moving coil galvanometer has a coil with
175 turns and area 1 cm?® It uses a torsion
band of torsion constant 10~ % N-m/ rad.
The coil is placed in a magnetic field B
parallel to its plane. The coil deflects by 1°
for a current of 1 mA. The value of B

(in Tesla) is approximately :

[

. 10-
5> 1073

4
= 10

4 1071

TH I FUSA] YREEN H 175 I Arel a9
1 cm? S5%e F1 UH FUSA! ol 21 TEH
TE® 10~ © N-m/rad 9161 UF HIE S0 H
AN B 8 | 59 FUSel F1 UF g 949 B
¥ g & 91 f% cHF 999a F A 2
I1mA 9 F e et H fadm 1° 21 B
o (T H) T

(]

, 10~
5 1073

i
= 10
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518 2ldd sl vasdl dleadilezul sfzous
175 =2l & 24 &x150 1 em?2 6. d
109N — m/rad sedl [Suie (2lza) »imis
Rl [z eies (v2t) AL Gudiee 52 5. 21
0] Al HAd do Bl Hesld B3 B wl
YAl 2 B, 20 T mA  HAls e 1°
Wl 2HMA B, B o 22l 4 6 ¢

;. 10-2
5 1073

-4
z 10

4 1071

Twocoils ‘¥ and ‘Q’ are separated by some
distance. When a current of 3 A flows
through coil ‘P, a magnetic flux of 10° Wb
passes through 'Q". No current is passed
through ‘Q". When no current passes
through ‘I” and a current of 2 A passes
through ‘'Q’, the flux through ‘P is :

, 6.67x10 “AWh
o 6.67x1073 Wb
5 3.67x107* Wb

4 3.67x10 7 Wb
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» Fi

Fue ‘Q H 10 3%%%%@1
TeRAI € | ‘'Q° H FIS UM Wl & | 5= P H FE
9 TR B A9 QW2 A U yafed el g, o
‘P W IS T Fels 2

; 6.67 %10 * Wh

> 6.67x1073 Wb
5 3.67x107* Wb

4 3.67x10 7 Wb

o] sjusll P id Q' wiYs ick 21 Al B.
sedl2 2N P L3 A AL Ml YHR s
e B ol oo 'Q HiEll 1073 Wb s2q
2eisly sesu YHR WM 6. Q' HiEl uAe R
Yell A4l stz ‘P Wil 519 Mol YHR 53l
el Al @A Qo WiEl 2 A AL Mol YR
sl 2 O, 4R P iRl wMR A sesd
&,

6.67x10~* Wb

—

6.67 x 1073 Wb

2

3.67x10"4 Wb

t

3.67x10"3 Wb

e
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normally incident on the surface of a sV FirstRanker.com
panel. Some part of incident energy (25%)

is reflected from the surface and the rest is

absorbed. The force exerted on 1 m2surface

area will be close to (c=3x 108 m/s) :

www.FirstRanker.com

; 20x10-8N

> 35x1078N
10— 8

5 1510~ 8N

-8
, 10x10°8N

e W 976 = HaeE W50 W/ m2 S5l T9ed
1 g4 1 YR Afqersad Amfad @ g
ST Sl 1 F9 91 (25%) Hae ¥ WEiad
B I & T =1 g 9P AT & e 8 |
[AE F 1 m? GFF T A Fren 96 2
(c =3x10° m/s)

; 20x10-8N

5 35x1078N
1M -8

5 15x1078N

-8
, 10x1078N
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Ul 2l Gun dezd =andid iy . A FirstRanker.com
wzell seells (25%) Glad waiddA de 8, e

ol WS M B, 1 m2 YuZl &zo w

Yelcidd el Al 505 2L

(c =3 x10° m/s)

, 20x10-8N
> 35x1078N
3 15%10-8N

-8
4 10x10°8N

A convex lens of focal length 20 cm
produces images of the same magnification
2when an object is kept at two distances x,
and x, (x; > x5) from the lens. The ratio of

xy and x5 is :

20 cm IFH T % U 399 @i 9 T 3
o Widtar= o1 SEYA 2 8 & o g 95 51 o |
I g &, 4, (v, > x,) T TE )
X S?RI?_EETSHEITH%:

www.FirstRanker.com
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3:1

3 2

518 20 cm S deitd diedl Al dey 20

sedl? A xy 2w, (v > xy) B A AR

AL 2 8 R o 2 sgedl wvil Wieaell

arlad WAller 2@ 8. x, @1 x, -l el
&.

Diameter of the objective lens of a telescope
is 250 cm. For light of wavelength
600 nm. coming from a distant object, the
limit of resolution of the telescope is close
to :

. 3.0x10 7 rad

5 4.5x10° 7 rad

5 2.0x10 7 rad

4 L5x10° 7 rad

www.FirstRanker.com



a! » FirstRanker.com

af ﬁrﬁ%%m 250w . FirstRanker.com
2 tw X fom 9| 9@ oW 9 aine

600 nm F WY F o721 et =it fadea =

BT, T

) 3.0x10 7 rad

5 4.5x10 7 rad

= 2.0x 107 rad

4 1.5X10° 7 rad

25 2lRsluAL dqdeudl el 250 em O, 52
Y5 ell arquigll 2usdl usial diadend 600 nm
el ol eellsiudl [Eeie 2l Al
A5l ©.

. 3.0%10 7 rad

5 4.5x10 7 rad

= 2.0x10"7 rad

4 1.5x10° 7 rad

A particle P’ is formed due to a completely

inelastic collision of particles “x" and "y
y
respectively. If x and y were moving in

having de-Broglie wavelengths® hx’ and’‘A

opposite direcltions, then the
de-Broglie wavelength of ‘I is :

www.FirstRanker.com
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QA F Y Ty, TR E-anfe aore
FHY:, N, AN, €, o HE g Heg
¥ uF FO P AN E ARG FO a4y
faoiia fewmeni A wfawie o, & ‘P &1
E-Afe Te ¥

518 5QLP 2L A 2 ‘A Sl-elbdl aidideud
gieel A 500 ‘a7 @Ay wzdlHl Ayl
R[N AAHSA SREL YA B, ot ‘X
oy Dsolloadl B (Bl 21 s2el € dl
501 P Al Sl-oledl aiadend 23l :

A_t A
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Ay Ay
; Ay =Ky

Ay Ay
4 Mty

A He* ion is in its first excited state. Its

ionizaltion energy 1s :
1 13.60 eV
> 48.36 eV
3z 2440 eV

4 6.04eV

TF He * #7199 AT 994 I9fad Aae 4 51
THERT ATHAA el el :

| 13.60 eV
. 48.36 eV
3 54.40 eV

4 6.04eV

www.FirstRanker.com

) r - 3 b 1 |: .
518 He——vtidrtrt-t oo Coss s a5
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o 4836 eV

5 54.40 eV

4 6.04eV

The logic gate equivalent to the given logic
circuit is :

A—T _
=Y
Be— > )

;. AND
, NAND

z NOR

4 OR

o T i wftas =1 9o <ifas T2 2

Ae——o
b -

Jo—Y

B -—H}*
1 AND
5 NAND

2 NOR

4 OR
www.FirstRanker.com
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wdd dlws ulhvad uudqed diws ade

; AND
NAND

2 NOR

4 OR

The physical sizes of the transmitter and

receiver anlenna in a communication

system are :
proportional to carrier frequency

inversely proportional to modulation

frequency

inversely proportional to carrier

frequency

independent of both carrier and

4 modulation frequency

TF FER =9 F 7F UuE 99 AtamE
U % Aifas e 2 -
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daur eyl qualdl 2f=ellen (Marel) @i
dadlaz (aew) wi-dlaei ollidls se

Slun el HHEIeE

Hsydeir 2L cdd el

-2

$l4n el s e

- R 2 My 2 ol vl et

The resistance of a galvanometer is 50 ohm
and the maximum current which can be
passed through it is 0.002 A. What
resistance must be connected to it in order
to convert it into an ammeter of range
0-05A7?

1 0.002 ohm

5 0.02 ohm

2 0.2 ohm

www.FirstRanker.com
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T T = Wi 50 O & a9 sHy Afaeway
0.002 A STRT Yaifed &1 |ehell €1 TEFI0 - 0.5
A T % et ¥ gfiafdq +09 & fod oo
TereT wiarss sire =nfed ?

1 0.002 ohm

> 0.02 ohm

= 0.2 ohm

4 0.50hm

518 dlesdiBlzzAl 2zl 50 2lleH 2 ol
Yz 530 st M Ml 0.002 A 8, dd
0-0.5A sf2ell Hery yeleain »ple vl 3uidr
520l 52Al 1Y sdsel sel)

. 0.002 >

5 0.02 #il¢d
5 0.2 2l

, 05 e
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is placed at A, such that OA =18 cm, its real

inverted image is formed at A itself, as

:! » FirstRanker.com,

shown infigure. Whena liquid of refractive
index p, is put between the lens and the
mirror, the pin has tobe moved to A', such
that OA'=27 cm, to get its inverted real
image at A' itself. The value of p, will be :

FFITF I P A 7rr

3

fﬂ'

G| W
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% 9 ®1 A W g € 79 THE ardiash
foheg Iee1 Wiafera, fomm foagar A © &
T E| e OA=18 cm | AT p, F
U 59 @] o G991 59 & =4 =ed T, 99
F anEfas Ud 3o Wiafa #1 A' 9 & 94
% fou f9 =1 A' 9% 39 YR 9@ 2 F
OA'=27cm | HEEFHHE-‘FTT:
. A
N ——

L™

M- -
O

b2 | L2

M2
oy

0 | W
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Yol 294 8. sl 245 20500l d-l el A
LUPLOL 26 dH Yl 2l B R de AiRlds
Gad ulrlier A =1 o 21 B, o wusldul
Fldd ©. OA=18 cm 2044 8. ¢4 p,
sloiis arsicl Ul Aoy wir 2l o2zl
Yol 2 B, ¢ 2iselld A el Gusauul
2 & 5 o2l diralds e ﬁqg Uldleier o,
(=ugld gm{‘l} OA'=27 cm &. p, + Y&

Chermistry
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Which of the following compounds is a

constituent of the polymer

O
- n— o —CH, - ?

1 Methylamine
5 N-Methyl urea

= Ammonia

¥ Formaldehyde

| 7 | =19 W uw F9ifrs, Fgas
0

{HN—&—MI—L:HE}H 1 HF &7
y, e T

. N-Hfoet gfen

= mﬁm

, FHTEREE

Al srdarial sul 2As duled Hgds
i
+ HN—C—NH—CHy - Al uzs 87

. Rlauda 2d-
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5 2l

3 sinledleds

Increasing order of reactivity of the

following compounds for SNI substitution

is :
CH;
—CH,—Cl i
= HsC cl
CH,
(A) (B)
T o
e oy
H,CO S
©) (D)

, (B)<(Q)<(4)<(D)
, ()<®B<D<©
. (B)<(8)<(D)<(Q)

4 (B)<(Q) <(D)<(a)

S 1 sfaear & fau fa= Fifret =1

AT &1 9ed F9 2 ;
CHs,

—CH,—Cl b
CH, | 13‘;. Cl

(B)

H;C0Q

www.FirstRanker.com
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, (A)<B)<D)<(Q)
. (B)<(4)<(D)<(Q

4 (B) <(Q) <(D)<(A)

A2l wudal ddisl AL ST [ER2n wiedl
Al 2Rl 54 2041

CH;,
—CH,—Cl PR

CH3 H3C CI

(A) (B)

s -

It | | cl O/\G
H,CO

©) (D)

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

1:
, ()<B<D)<(©
. (B)<(8)<(D)<(Q)

4 (B) <(C) <(D)<(A)

Noradrenaline isa /an :
1 Antacid

5 Antihistamine

www.FirstRanker.com
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The major productof the following reaction
is:
OH
,, ““T/ ~CH0H H,50, (cat)
S CHCl

www.FirstRanker.com
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5 CO,Ft
OH
S
OFL
3 o)
o—

P
g | ~COOH
o sfuferan 1 I SR E -

OH

Z N T CHOH 1,50, (35

e CHCI
=" - CO,Et . 3
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5 CO,FEt
OH
i
OLt
z O
O
P

-

g = SCOOH

Al el wlsel Yo Alder 2liel 7
OH

Z rﬂ CH,OH H>50y (cat.) )
- >

- CHCI
<" N OBt - ?

OH

““xﬂ_f’“mg)
R
]

\,

.E_\_

.

e

-
9

CO,Et
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2.

P

o

]
U'“C{)@H

4.

p-Hydroxvbenzophenone upon reaction

with bromine in carbon tetrachloride

gives
Br @)
LA
1 I--ID/% o
b
O
5 HO
O
Br_ = ,fJJ‘x =
T C )
O
> | ,-J'I\H rﬁﬁ% Br
e~ “‘q«,ﬂl' :
4. HO
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, HO
hi
Shen
5 HO

= A rf% Br

=

p-e1dglstlloa-ilaia WA il Al s+
2215AIRIBSHL WL sl 2] HoEl)

Br 0
y HO Y o
g
A
bt HQ
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PN =S Br

4. HO

In the following reaction

carbonyl compound + MeOH — lLI - acetal

Rate of the reaction is the highest for :

Acetone as substrate and methanol

1 inexcess

Propanal as substrate and methanol

in excess

Acetone as substrate and methanol in
. stoichiomelric amount

Propanal as substrate and methanol

4 in stoichiometric amount

=1 safufwar |

Fraffe AT + MeOH - HEL ufee
Atz #1 = 71 1 § foFF fau s=am 872

THREA 9% & 9 § 997 HYAra
| oA
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THEE 9T F ®9 H 991 99974

= JEI -‘l L| l "ﬁ
T99d 9L & B9 § 991 9997d

4 I RAmIZ 7§

el wlu,

stefi-le {lor- + MeOH — S ARz
w2 UleL 62 Al2Ar izl sl wil oy o)

| e werge ol i 4y woell Rl

ULt B2z o5 2 oy vedl [Baig

wlHeld wede ails w4 [Madig
= el weend

HidAld werge dils w4 [MaHla
et Hledl el

The major products A and B for the
following reactions are, respectively :

O

| I
hvieg” 1A *[B]
ﬁ N (ll) o CHNH,
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(]
HO_ CN HO CH,—NH,
] R“ e I

|
HO. CN HO CH,—NH,
A - ‘H

4 29

FAfaiEa AfaEwTIs & T IS A 991 B

FAI: E
I
M T ko H,/Pd
T oot N——m®
i]) | __CN [T v _CH,NH,
0 on
| . __CHyNH,
J 19
2.~ -
HO_ CN HO CH,—NH,
]
HO N HO  CH,—NH,
A B H
4 ’ Lm ]

2 Uil Yo Alust A w1 B 2liEl

www.FirstRanker.com
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, | -GN e . CH,NH,
1. S ’ : -
o) oH
e _CN __CH;NH,
| ]
2 ~
T Ty ¥ g
[
= -
HO  CN HO CH,—NH,
" L, et N o -

, O

T

Which of the following potential energy
(PE)

diagrams represents the 541
reaction ?

___Irr-‘.___.ll.__'ﬁill_ __________
ANAY

PE |

Progress of reaction—s

5 Progress of reaction —»
' S
PE \
Progress of reaction—
JEVAYAR
| WA i
IJH A III

Progress of reaction—-
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S, 1 stffeman =1 sifvsmem e ¢ -
Ft

> stfiferm 8wl —
o R T P
T |'r .\'F |
- . "-.H
Fal -
= srfufarn 0 wrfe—
T """ T TR
- .I L I|I
Mﬁﬁ ~ |I
=) L
4

Al 2iden wlsel wbaul (PE) 2uawimisl
sl 2udv S 1 M eald ® d

5

117
FENS I
T 'III I\x_.-"l III|
PE \

bl 9y —
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PE 5
5 ulsui-l 9fta —
:::I;csi:E;;__:::::::::::
' -
PE J "'x
. Ul 9fta—
'''' PR R T R T
T III ..."‘»_.-"I lII|
PE / ',
. wisiAl gl —

The peptide that gives positive ceric

ammonium nitrate and carbylamine tests
is :

L Ser - Lys

5 Lys- Asp

= Gln - Asp
4 Asp - GIn
T HIfATUHA TH Al 8, d8 2

L Ser - Lys
5 Lys - Asp

z Gln-Asp
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Pe1ds b o wsiriens Wils iy Az 2

Sl A 531021 20U 8 o 2UEL?

L Ser - Lys
o Lys- Asp
= GIn - Asp

) Asp - GIn

Hinsberg's reagent is :
L C&HECDCI
a5 SOCl,

. (coc,

. CeHsS0,Cl

f%’?ﬂ’faqﬁﬁﬁﬂﬁ%

, CgHsCOCI

. (cocu,

www.FirstRanker.com
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dleued] Uls 204l 7

, CgHsCOCI

, SOCl,
, (COC,

. CeHsS0.Cl

Assertion :

For the extraction of iron, haemalile ore is

used.
Keason :

Haematite is a carbonate ore of iron.
Only the assertion is correct.

Only the reason is correct.

Both the assertion and reason are
correct and the reason is the correct

explanation for the assertion.

Both the assertion and reason are
correct, but the reason is not the

correct explanation for the assertion.
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GG
R[0T :
THIEIEE AFA F FEE T

1 o #99 94 2 |

, AT FRU A 2|

FHYA AU FHY S TF E S HHEW,
5 YT FT Tel = A ¢

FUF TN FAU A T 2 T A,
4 U FI TE e T8 A ¥

w(BaRel

AL Fsbel we dzide 2eirs AL Gwint
RTINS

5RO

gHz192 2L siellHe 2 .

;s =maren well 8.

5 el SIRGL URL ©.

D[R 2 SIR8L el WL 8. i
o 5REL 2 eruel el syl ©.
D[ EIZ0] el S0 Gl ML S YO

4 SREL = ErRerl el gl el

The one that is not a carbonate ore is :
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5 calamine

= malachite

4 siderite

98 U S HEE FATF TR 2, a8 E

AL wigl 59 sieliHe 25 A2l d 20l

, Clsuge

o

5 SAHIdA

5 HAAB2

4 Bde

HF has highest boiling point among,
hydrogen halides, because it has :

www.FirstRanker.com
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% strongest hydrogen bonding

4 Strongestvan der Waals' interactions

HF &1 F92Hi% TI5ElsH gelsel § S=Iaq &l
T THFI FAME

MRk A IR RE R

. ey fodirem wdedt

e

= HeoldH EIE%;IEH A

4 TATTH 91 =X A6 AR

HF + Grsar(g olsa g1dglov daudsyt s3al
4Y 9, SOl dAl Wl ¢

| PBREIL 2lHs 2ead

=l Bt Sl

o MOl etdglot vfut

4 Mo Arseud -ulalz

The structures of beryllium chloride in the
solid state and vapour phase, respectively,

are :
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5 chain and dimeric
=z dimeric and dimeric

4 chain and chain

FfTaH FENISE 1 TTEAT0 S ST 94
9] W H 9

. Toert aon e
o S e fga
o Tt qen foae

4 CIEEH q SEer

(A SRS Al HaREl 253 ad veruH
B Ay, SR 5L € B o 2l

; glas 21 el
o EvidL 2 glas
5 slds 24 glas

4 AvAL A vl

The amorphous form of silica is -
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> cristobalite

= tridy mite

i kieselguhr

2.

(aalest o walsresyy 2azy Alzi-umisl el
sz
o> Breldade

5 2HLHHIE2

4, BUeR (Kieselguhr)
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(I)  Boron trioxide is acidic.

(IT)  Oxides of aluminium and gallium are

amphoteric.

(I} Oxides of ndium and thallium are
basic.

. (1) and (III) only
5 (II) and (III) only

= (I) and (II) only

4. (D, (1) and (IIT)

913 Tl o SAHEe 4 TEraq [HI0H 9
T FA E
1) =R ZEAEEe 7= g

(I uHHI=E 7@ tfagm % Aiwmgs
Eupbuind

() Tf=T9 a1 9fcaq F AaEss giE
Zl

(I) < (I1D) S

=

(IT) 5 (1) A=

M

(T) == (IT) ==

(L), (IT) = (IIT)

www.FirstRanker.com

www.FirstRanker.com



Ql ;fmtﬂg hkerscom:

rstr r's cholce .
E.'u_ru aalq www.FirstRanker.com

1) iRl 2id2sads 2i3ks 8

(M) wieyfalad =i ofEssHL 2isugst
Gepppell ©.

(I bl =i AlaH AL 2isds eilss 9.

L 8 (D) =L (1)
5 ¥ () i (M)

5 8 () 2 (1D

4 ([, () > (1)

The maximum number of possible

oxidation states of actinoides are shown
by :

. actinium (Ac) and thorium (Th)

o neptunium (Np) and plutonium (Pu)

5 berkelium (Bk) and californium (Cf)

i nobelium (No) and lawrencium (Lr)

I=H ge = § 9 a5 uefvia 2
2?

] TERIEH (Ac) T91 9if@H (Th)

www.FirstRanker.com

, TIEH (Np) T8 qeia (Pu)
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o TEfEEH (No) @1 @i~ (Lr)

vz sl HsdH Aozl 25 252
w2l 518l HAdid 85 d 2UEL)

, bt (Ac) 244 AR (Th)

, Tl (Np) =1 w2l ([ (Pu)
5 el (Bl it sedlslln (Ch)

. Al (No) 2 a4 (Lr)

The correct statements among [ to Il are :

(Iy  Valence bond theory cannot explain
the color exhibited by transition
metal complexes.

(II) Valence bond theory can predict
quantitatively the magnetic
properties of transition metal
complexes.

(IIT)y Valence bond theory cannot
distinguish ligands as weak and

strong field ones.
. (D and (II) only
5 (I) and (IIT) only

5 (II) and (III) only

www.FirstRanker.com
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TYIIH 4 W %99 8
() HHEW 97 FAHU A 9aie| T
HATSE T AT g 9= T8 T |

() HEHHW HIg WE F A A
HIATHF YT Faraehdl A= fagr
FTTFHA |

() FATFa E fagr gda 7291 Had
&3 T To=i 3 == 3= T2l a1 9l |

~(I) = (I0) ==

~(T) = (IIT) H=

(IT) T (1) =T

(1), (IT) =T (IIT)

b

T2l T0T e = Fennl 2ial?

(I)  #dsild deel gizt g2uiedl 321 Halersl elad
ellE glat HHodll 2sicl Al

(I *sild destiel 2oty 2peEsl o seeaicus
llorsell vite SIE gL U9 35 9.

(TI)  *diersel vlae A gzl dbu-sid Hera
vl Ueitn &3t Uldelzla 530 asiq -l

, () 21
5 $5c (T) 2 (IID)

5 S5 (IT) 24 (IT)

www.FirstRanker.com
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The maximum possible denticities of a
ligand given below towards a common
transition and inner-transition meltal ion,

respectively, are :

N N
600C— | \— cooe
T~C00e
1 bandé6
» 6and8
. 8and8
, 8and6

TS 29 991 STR-ZI-9F 91g & 9fd
= foiy 7 Toriioe =t sifusag 9=a sfaaad
FAI: B :

COO=

800C— —\ ,/—\
N

J N
i
£00C L“CDG

/
N oo

[

W

]
=

| 676
, 678

5 8T8

3d496

www.FirstRanker.com
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s, Ul Hsild 2 idlks dsild dedll
etz A2 2AMA dlPursl M Sl Al 2
el 7
e00C— ,—\ ,—\ ,—Co08
N N N

sooc—/ L \— coos
~C00s

636

[y

628

[.J

818

Ll

Bu6

The layer of atmosphere between 10 km to
50 km above the sea level is called as :

; stratosphere

5 troposphere

= mesosphere

a5 thermosphere

Iz 7@ 9 W 10 km ¥ 50 km F =9 F
TEHEA T F FEl A @

www.FirstRanker.com
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4 TEERE

{ygdl 222l Guz 10 km &l 50 km =23
Al eR el $4 2tz 2Udg © d 2llel?

1 UHAY 2AdREL

5 £1lo] 2AREL

5 WAL ARG

i 2| VAR

What would be the molality of 20% (mass/
mass) aqueous solution of KI ?
(molar mass of KI = 166 g mol ~ 1)

. 151

5 1.35

= 1.08

4 1.48

KIF20% (5=99F/5=99H ) Sieid faeaq &1
B £ | B |
(KI =1 Hiel 55991 =166 g mol ~ 1)

, 151

www.FirstRanker.com

www.FirstRanker.com



:I » FirstRanker.com

Firstranker's choice .
www.FirstRanker.com

= 108

4 1.48

KI 120 % (g0/50) seedld gtetsil Wenlazl
sedl ¢al?

(KI  Hl4z §n=166 g mol 1)
; 151

5 1.35

= 108

4 148

Ata given temperature T, gases Ne, Ar, Xe
and Kr are found to deviate from ideal gas
behaviour. Their equation of state is given
' RT

V-b

Here, b is the van der Waals constant.

as p= atT,.

Which gas will exhibit steepest increase in

the plot of Z (compression factor) vs p ?
1. Ne
> Ar
= Xe

4 Kr

www.FirstRanker.com
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IAFHT I mﬂaﬂm T yHR foar 2
[{T

Hﬁbaﬁ'ﬁm feoier 21 & g
Z (H4r=AeE ) 99l p & e H i @a
gig arerd HI 7

1 Ne
> Ar

=z Xe

215 2AUAL Al T 24, Ne, Ar, Xe 2 Kr
wiigel Ay adeisal Fuad ugH WA 8. wuld
ArdsiA T 2L, duedll 2iazaud wa{lsae 2l yseet

.

9,

_RT
P= v
e, b st el 2vs ©. 549y el
e Z [ p AL 2udvei el gy qaiRl
£allal?

1 Ne

> Ar
= Xe

4 Kr

www.FirstRanker.com
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electron occupying the Is orbital iwvaw.FirstRanker.com

hydrogen atom is incorrect ? (The Bohr

radius is represented by ap).

The electron can be found ata

distance Zaﬂ from the nucleus.

The total energy of the electron is
maximum when it is at a distance a,

> from the nucleus.

The probability density of finding the

electron is maximum at the nucleus.

The magnitude of the potential
energy is double that of its kinetic

CNErgy on an average.

EGSISE A & 1s Fe& § 39MEq seiagA
Fau d A 9 0 W wE A 22 (A
= %1 a, 51 W=f¥ fFn e 2 )

TR, 9 H 2a, F G W @S
| HEM I

SR &1 Fdl Sl I=3aH a9 2Rl o=
, € A H 2y T WL

TR % 94 WH 1 YigE =5
5 A T T E

e, fafas o= =1 99 sqF Tfas
4, Tl A G R

www.FirstRanker.com
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{ng%rﬂ Blsctint ay 48 £uidd 8)

delsglr, brg (~ylsazm)dl 2a, Al #iR
LU RIS

sl BAsgH, S (~lamm)dl a, L
2 614 8 ol el 56t God (21lse) Hertn
o, S8,

Segl BAs214 HaHHlL HousAL s
o WA B

Wzt eal, aedl 2lAdsl Gsa sval diz[Fua
Geadl clstctl eruell ¢y .

Among the following species, the

diamagnetic molecule is :

www.FirstRanker.com
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Al 2l dlallorl, sl 249 ul=ivs 87

During compression of a spring the work
done is 10 k] and 2 k] escaped to the
surroundings as heat. The change in

internal energy, AU (in kJ) is :

U T007 &1 Hifed Fi4 3 R T FE 10 k]
& 912 k] T % B9 § S0 1 =l S
21 iafen e § e AU (k] H) 20
1.8

it V'

www.FirstRanker.com
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215 oA (spring) EAUSEL Y2 AU 514 10 K]
65 2wl 2 kJ 2l 34 wlezeml yed A B, dl
WictRs Ged AU L el 53512 K i 206l?

Molal depression constant for a solvent is
4.0 K kg mol I, The depression in the
freezing point of the solvent for
0.03 mol kg~ ! solution of K,S0, is :

(Assume complete dissociation of the

electrolyte)

i 0.24 K

5 036K

2 0.12K

4 018K

uF foemas & fou Aee w9 s
40K kgmol ~ 181 K,50, % 0.03 mol kg~ !
Toeraa = fom faemas & femis | fieEe e,

— o i e e s = e il S i s —
= - T =

www.FirstRanker.com
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5 036K

3 0.12K

4 018K

ws glds UE UMD BAAUA A=AALS
40 K kg mol 1 &. dl K,S0, i 0.03 mol
kg1 gl qi2, glesl sR(A5H Ad oA
5247

(EgalEeusa- Wyl Baie e © 219 Qe

: 0.24 K

o 036K

z 0.12K

4 018K

www.FirstRanker.com



» _Fi K
ol » . EirstRanker.com.
irstranker s cholce . .
was added to the NaOH solution\Wy.FirstRanker.com
unknown streng th. Which of the following
correctly shows the change of pH of the

litration mixture in this experiment?

pH ., pH

V) =
(A) (B)
pH pH
V) V()
© (D)
i, §%)
> (B)
z (O
4 (D)

U HE ARE ATETA H, 0.1 M HCl faea
%1 T HAJA HH 91 NaOH & faez |
e T | s A, e S J S S
fagm FpH-fada #1 FH-Hal Jafea F

www.FirstRanker.com

77
pH pli
V (mL) . --‘v' [mL)
(A) (B)
pH‘ | pH|
V (ml) YV (mL)
(8 (D)
1. (4) www.FirstRanker.com
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3 (O)

4 (D)

s RS S5 AN, 2UFUA AN BUSAL
NaOH L gi98Rl 0.1 M HCI + giel Gay,
il WL, Alieizll 541 siegadsl adl pH
AL S 42 [Havel 22 87

pi pu| [
".-’{.r;\L}- _W
(A) (B)
pH| pH ||,
v[];x.} o VI{.:T'IL-:I
(&) (D)
1 (A)
2 (B)
3. (O
4. (D)

A solution of Ni(NO,), is electrolysed
between platinum electrodes using
0.1 Faraday electricity. How many mole of
Ni will be deposited at the cathode ?

; 0.10

www.FirstRanker.com

> 0.05
' www.FirstRanker.com
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4 0.15

0.1 T o =1 3 =20 20, ST Sererel
& =4, Ni(NO,), % faeas =1 faea sraafed
foe T | T W N 1 o | fefi
B ?

; 0.10

5 0.05

= 0.20

4 0.15

0.1 38 [[ga ofl, va2lau dasels -l A
Ni(NO;y), - stael [Bga Boeuswd ay 9. dl
5218 Yz Ni L 526l Hld oyl 2917

, 0.10

5 0.05

5 0.20

4 0.15

www.FirstRanker.com
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A+B—C+D.

Identify the incorrect statement.

20 | —
| / ".I
15 I'II J'F".I II| '|I :
Enthalpy 10 A\ / \ /
(k] mol—1) D\ J
5 A\, !
+B j
At \ ;IC .
Eeaction
Coordinate

C is the thermodynamically stable

] product.

5 D is kinetically stable product.

Activation enthalpy to form C is
z 5 kJ mol ! less than that to form D.

Formation of A and B from C has

4 highest enthalpy of activation.

frfafas A v B & == wfufsma = e

F fea T =R w fa=ar wifen
A+B—=C+D
4T TeAd F94 FH =5 |
20—
| ,l'h il
15 I'. Vo 'I II|
@?{ﬂ 10 .I"a r": I'I". ||I II| "I
(k] mol =1 D | V]
5 W p=i
AYE | |
Affern
IEEAIES

| CFHATTaEE w9 ¥ e 3es ¥

www.FirstRanker.com
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C =1 7 H Hisram =i, D =1 59
7 = ard @fEam ueded ¥
o 5kJmol ! A ¥

CH AT B F 999 § Siwao =
4 T F

w5 Wb, A + B'— C + D sl sl
1AW AL Al 2 5y (B Wy el d

w{Lona],
20
= | ."(“ '1.|
| 15 ! -
? “E \ .ll'l ( II i
A EVAWE
3 & 5 - \ ,f"l II: L
1 |
A+B | >
Ul wiEA

C i GwL adlél™ (thermodynami-
<ally) 2l sy .

D @i 2Uldsly 2euedl lusy .

C vl #lsaA 2i-edl, D vl
53l 5 k] mol ~1 Al .

C yizll A 24 B edrttastl el sl
wpeyie] il uy o,

10 mL of 1 mM surfactant solution forms a

monolayer covering (.24 cm? on a polar

substrateIithepolarheadisapprosimated

as a cube, what is its edge length ?  www.FirstRanker.com
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> 2.0 pm
- 1L.0pm

4 20 nm

1 mM 9= HfsFze f9ea[ #1110 mL UF 91
HAFEE T UF HEEET F9T 0.24 cm? =R
2| afs UIeR ¥ 1 UF 9% €9 § TE S @
TF FE FHI =TS TG B 7

1. 0.1 nm
5 2.0 pm
5 1.0 pm

a: 20 nm

1 mM Yreulsad 10 mL g1l 215 ez Herge
W2 024 cm? A 24l dg 245 22 oAl 8. sd
ez Wig 215 4 ads wigsd sd dl, ol
ez deud sedl?

1. 0.1 nm
5 2.0 pm
5 1.0 pm

a: 20 nm

www.FirstRanker.com

www.FirstRanker.com



:l » FirstRanker.com cuemsic

A Firstranker's choice .
www.FirstRanker.com

The domain of the definition of the function

flx) =

1 3
b logo(x” —x) is -
4 xz w

1 (-1, 0)u(L, 2)U(3, =)
o .(1, 2)u(2, =)
3. (=1, O)U(L,2)u(E, =)

i (-2, -1)u(-1,0)0u(2 =)

1
4—x2

e 9 ©

flx)= + log,,(x” —x) grI Wt

. (L 0)u(L, 2)u(3, =)
s (L2UER =)

3. (-1, 0)U(1,2)U(, =)

www.FirstRanker.com

, CZDOCFLOUE =)
' www.FirstRanker.com



R Firstranker's choice

:l » FirstRanker.com

www.FirstRanker.com

- 1 .
Bl f(0) = —— log ,(x” —x) Al L
. X

-

8.

e —

, (L 0)u(1, 2)u(3, =)

, (L 2)U, =)
3 (-1, U1, 2)uE, =)

4 (-2, “1)U(-1,00U(2, =)

5+3z
5(1 z}'

Let z e C besuch that |z < 1. If @=

then :

1 9 Re(w)>4
2. 5 Re(w)>1
z 4Im(w)>5

, 5Im(w)<1

AMT ze C 59 UFKR & & l2l<1. =fz

5 }32 =

@=———, !
5(1-z)

, 5Re(w)>4

5 5Re(w)>1

www.FirstRanker.com
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, 5Im(w)<1

5+3z -

URL 5 ze C & E}Eﬂ.lzlil. W= ,
5(1-2)

, 5Re(w)>4
5> 5Re(w)>1
5 4Im(w)>5

, 5Im(w)<1

I[f m is chosen in the quadratic equation
(m2+ 1)x2 —3x + (m? + 1)2=0 such that the
sumof its roots is greatest, then the absolute

difference of the cubes of its rools is :

1. 85
4B
3. 1045
4 83

Tfs Tgamdra "JHE
M2+ 112 =3x+(m2+1)2=0 ¥ m 39 TFK

www.FirstRanker.com
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445
3. 1045
4 83

leand wllszol (m2 4 1)a2 = 3x +(m2+112=0
Yl od m 2Hell $iE Sl 2U 5 sedl Al ellsanl
MR HeErtH 2, ol oAl eladnl AL FRus
cAslelet 8.

1 85
4V
3 1045
L

The total number of matrices

0 2y 1
=2 :
A=|2x § ; , (x, yeR, XZYy) for
2y =y 1

which ATA=313 is :

www.FirstRanker.com
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0 2y 1
AR A=| 2x ¥ 1], (x, yeR, YY)
2x v 1

fom e ferg ATA=3L, 8 #1 Fa 9& &

sretl W2 ATA=31, i ae Aldist

0 2y 1
= -

A=12x ¥ 11 o yeR, x2y) Al 54
2x y 1

| £.

i; 2

o 4

=z 6

4 3

If the system of equations 2x+3y—z=0,
x+ky—2z=0 and 2x—y+z=0 has a
non-trivial solution (x, y, z), then

=

www.FirstRanker.com

f t — + k 1s equalto:

X

1|

SN

www.FirstRanker.com
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o

=
1

3 4
1

4 2

Ffe HHIHIN FAFE 20 +3y—z=0,
x+ky—2z=0 91 2x—y+z=0 &1 TFH
AP (non-trivial) A (x, y, z) g, @

X
2 8L

I Z

bk AR

= |

o #lls2el Held 2v + 3y — z=0,x + ky — 22=0

ﬂ&Zx—y+ z=0 -l =15 2oy Gy (non-trivial

solution}, (x, v, z) ] Q. AR
y z X

SR .

3
4 www.FirstRanker.com
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5 4

3
4 2

Some identical balls are arranged in rows
to forman equilateral triangle. The first row
consists of one ball, the second row consists
of two balls and so on. If 99 more identical
balls are added to the total number of balls
used in forming the equilateral triangle,
then all these balls can be arranged in a
square whose each side contains exactly
2 balls less than the number of balls each
side of the triangle contains. Then the
number of balls used to form the equilateral

triangle is :
1 157
o 262

2 190

4. 225

www.FirstRanker.com
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Eﬁﬁﬁ‘q’%. gt dfed § 21 778 F 7 o wEn
o= el | 78 & | THaEg s 99 H et
el el § Afg U S 99 e AR Wi & 9H
RS R e e R e U O e e |
N T & ot W e e # e
o9 H 31 21 F9 E | A e e e
H ot e e

y 157

o 262

2 190

4. 225

wellsy BS1SL ool 52els i B4 12l ¢iRlHl
QAL . MU ER 215 85l 4ud 8, oflw ¢r A
Bl BRIA © wie WL Hld 2 L., HAGly
(Fsion etrtigaml suaEd 5o gl dval sd
oflsd 99 HuIA S8l GAUHL 2ud, ol U @l
okl 2ty 2z 2lladdl 2isid 5 o<l £5 ellsy,
Gisteil g5 vllsy svedl E512Al 4Ud 8 drl 53l
ORI o o7 Sl 2L AU B, dl Wl

(sl oAdlgdl dvaidd g5l vy
8.

; 157

o 262

5 190

www.FirstRanker.com
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binomial expansion of (x +1)" in powerWWw. FirstRanker.com

x are in the ratio 2: 15: 70, then the average

of these three coefficients is :
1. 227
232
5 625

4. 964

Mg (x+1)" & x I =1 H 595 991 | F5
A SHEETE O 22 15 : 70 % S H €, A
= F14 TR S ST

1 227
232

5 625

v AL siddid, (v 1) [gual Frazend od 5ids
AL 5[5 HeBIsL 2 1 15 1 70 2Rl €1, dl
BL AL He2els L #2211 2,

1 227
232

5 625

www.FirstRanker.com
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If the sum and product of the first three
terms in an A.P. are 33 and 1155,
respectively, then a value of its 11" term

is:

1 —36

Ife U G 4% & 999 dA Al H1 AR
4T UAEA FEW: 33 T4 1155 €, 91 30
113 92 %1 0% 91 ¢ :

1. —36

o —25

od 15 Huidz fel (AP) wi waH =9 Y-l
HRAWW 2 BUSER s 33 24 1155 ¢l dl
drtl 11 4L us-l [Eua 1o

1. —36

> —25

= 25

www.FirstRanker.com
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The sSum of the series
1+2X3+3X5+4X7+....upto 111 term

1S :

1. 916
o, 945
3. 946

4. 915

T 1 +2X3+3X5+4%7+....H 119 92
qF ATEA B

L 916
= 945
= 946

4. 915

Sal 1+2X3+3X5+4%7+.... Al 11 W uE
Hell-4l aeul &,

;. 916
5 945

3. 946

www.FirstRanker.com
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If f: R— Ris a differentiable function and
)

fi2) =6, then lim J {il d;] is :
1.0

> 2f'(2)

3 12/'(2)

4 H1'Q2)

A f: R — R T ATHeHE For £ a9 f(2) =6
C fw)
%' a1 lim I

.
X3
b6

2tdt
(x-2)

e

1.0
> 2f'(2)
L 127 2)

L AFQ)

od 1 R — R 4 [lsa-Adl [y ¢« 2) =6,

f(x)
Al lim I

x—=2
x—=2 2

2t dt
(x—2)

2| 8.

1.0

> 2f'(2)

www.FirstRanker.com
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L AFQ)

alm—x|+1, x<5

. N
If the function [f(¥) {hL‘f w43, x >5

is continuous at x =5, then the valueofa —b

is:

=2

| alwr—x|+1, x<5
e 0)=|
T SO bl 43, 155

x=5 W Had e, Aa-b HIAE ;

=

S|
un

It

b

w
on
|
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3 Ran () [alw—xl+1,x<5
_1- — = -
e Vbl 255 *=5

YA M €14, dla— b Al Bua
A

=

S|
&)

M
=
+ | 2
(%11

[t

W
3
4

o
-4‘
o | ™

4

the greatest integer function, then :

If fix)=[x]- [i}, x e R, where [x] denotes

lim f(x) exists but lim flx) does
e

x—sd+
1 not exisl
lim f(x) existsbut lim f(x) does
r—4— r—d+
o not exist
Both lim f(x) and lim f(x) exist
r—d - x—d+
n but are not equal.
fis continuous at x=4.
4. www.FirstRanker.com
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At fx)=[x] —[ﬂ xeR 2, & [x] TET™
quites e €, i :

lim f(x) =1 #fge T W

r—d+

lim f(x) =1 sAfee = €

jo R A

lim f(x) w1 Af@mE WA

r—d—

lim fix) 1 Al 72 2

o> r—d+

lim f(x) d=r lim f(x) = OHT

r—d— .

A € T 98 S0 A8 ¢ |

x=4 W fHad T

od fix)=[x]~ [ﬂ x e R, sl [x] =l HenH
yells Fay suld 8, dl

lim j’x}-}ﬂﬁ-\rﬁﬁliﬁlﬁg IAT f(x)

r—d+

S R

lim f{x}jﬂrdcqﬁﬂﬁg lim f(x)

x—d- x—d+

 wileetrat 2l

ilm flx) @A lim fix) thee

x—d- T—d+

wfactedt dR 5 Wi uviL el
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A waler tank has the shape of an inverted

right circular cone, whose semi-vertical

angle is tan ! (EJ Water is poured into it

at a constant rate of 5 cubic meter per
minute. Then the rate (inm/min.), at which
the level of water is rising at the instant
when the depth of water in the tank is

10 m; is :
1 1/157w
2 2/w
3z 1/5w

4 1/10w

U 9l &l 2l Iec @9 G UF & ATHR
B, g w— I[i} -

T 5 =99 Hiet 9fd 592 =1 999 52 9 =@
S 21 A 2 | I ] MRS 10 1 2H W
=91 ( H./ A, ), foa w0 o %1 gae 9 @
2 e:

1 1/15%w
5 2/

4 1/10w
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1 =,
& o/l »@ERiz:sleL tan (;] 5. 5 a3l

A 2 AL 2 g2 well sraml 204 5. dl

2islal weldl Glhugd o adl=t 10 dl i 4l

yreflHe zazdl qasal g2 (dl/ Bz =)
£,

1 1/ 15w
> 2/w

4 1/10m

If

J e%°(secx tanx f(x)+(secx tanx+sec x))dx

"iE(_‘L

f(x)+C, then a possible choice of

fix) is :
1
secy — lanx ——
1 2
1
secx +lanx+—

i

1
xsecx+tanx+—
2. 2

secy +xtanxy —

I | =
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j-;:‘ ~(secx tanx f{x)+(secx tany+sec”x))dx

—e®= )+ C, W flx) FN T TS T
(choice) ®:

secxy —lanx

H
M|

secx+lanx+

[ | =

i

1
xsecx+tanx+—
=

secy +xtanxy —

NN
I | =

o

je"‘ﬂl (secx tanx f(x)+(secx tant+5&:2_t})dx

= £)+C, dl flr) Al s s wissl

1
secx +lanx+—
> 2

1
xsecx+tanx+—
2, 2

secy+xtanx —

N
P | =
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Jx cot (1 2 I-I‘i} dx is:

0

-*rr 1

U
e 210‘5.5

= o2
o 2

1%

— —log 2
3 4 o

= 1

3 v, X .
4 2 zloge

1
TFA |x cot 1122 +2t)dx MEAE:

0
5o
5w
2w
. 577

1
Jx cot 1(1—x? }_rd‘} dx =
0

www.FirstRanker.com



ql » FirstRanker.com

R ogj&tranker's choice
2 OB www.FirstRanker.com www.FirstRanker.com

= —log,2
o 2

%

— =l 2
3 4 oge

= 1

B Mo
4 2 g o

The area (in sq. units) of the region

2
A={(x, };}:yTixEy +4) is :

1 18

= 30
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"
uEU A=|(x, y}:yTExEy}-—l! -1., g5
(=l =544l 8.

; 18

= 30

dy . : 1y
If cosx ax ysinx = 6x, (O<x<—)and

. . Y
m m
el =-|:| LA 1 =
,11{3] , then ‘U{EJ is equal to :

2

m

1 2

2

m

> 23

2

L

3 43

al

2
?Ii:q’.cnsx . 1 sinx = 6x (0< {.E qen

I 0<x<5)

.}rngﬂ 7 ﬁr.y %J R :
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2

o

5 243
2

W

3 43
G ol
it

sﬁcnm‘% ysmx=fix,({]~:xcg}wﬁ

oz a(Z) w2
J;J Al v oRRIC3 8.

If the two lines x+(a—1)y=1 and
2x+ a‘“—y=1 (ae R— {0, 1}) are perpendicular,
then the distance of their point of

intersection from the origin is :

www.FirstRanker.com
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2
Gl

]
4 )

|

gfg &1 W x+ (a—1)y=1 a4 2x +a’y=1
(ae R—{0, 1)) @i==d €, 1 39 Yfawed fag
ﬁ‘ﬁﬁﬁﬁ@%:

Vi

1. 5

2
> V5

r
| 2

LS

od of 3ulil x+(a—1y=1 i 2}.‘+a3y=1
(ae R—{0, 1)) det el dl, dul 5leig

Sy

GlorCigl »idz .

A2

1. 5
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5
| K

a1

A rectangle is inscribed in a circle with a
diameter lying along the line 3y=x+7. If
the two adjacent vertices of the rectangle
are (—8, 5) and (6, 5), then the area of the

rectangle (in sq. units) is :

% g4, fo9® uw =" W dy=x+7 %
¥Afew 2, % Adid UF A=d T4 T g
Ife 3{ra % =1 Her 9 (— 8, 5) 741 (6,5) F,
I 7 1 de (o sEdl §) 7
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BB Birspranker s chIt Sy Sis i FirstRanker corm
w5 doilRy #idold 5. sd 2l deIRHAL

WAL RRUCE2 (-8, 5) 24 (6,5) €14, dl

il dojlinid] s (2l wisHHl)

8.

The common tangent to the circles
¥+ =4and x> +y?+6x+ 8y —24=0also
passes through the point :

L (6.4

. (6, =2)

= (& —2)

4 (—4,6)

Tl 22+ y2=4 A x>+ >+ 63+ 8y —24=0
F A= o9 T = A 9 e fag |
T I & 7

L (-4

o (6, =2)
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qﬂﬁlx3+y3=4 “-'-l:lx2+y3+ ox +8y—24=0
Al A 24alst (g izl vel
UMR A 8,

L (-6

o (6, =2)

z (& —2)

4 (—4,6)

The area (in sq. units) of the smaller of the
two circles that touch the parabola, ],:3 =4x
at the point (1, 2) and the x-axis is:

| 4w (3+42)

, 87 2-2)

. BT (-22)

, 4 (2-42)

e = 4x i 95 (1,2) T 79 1 =
A1 x-2781 %1 B9 T 11 & 1 § 9 B2 I
1 &A% (=7 THEal §) ¥
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. BT (-242)

aw 2—-2)

4.

x- g AUl e P =4x A g (1, 2) 2uam
eldi ol AquUAiAL AL ddo] s (=l
wisHHl) 8.

| 4w (3+42)

8r(2-2)

2

. BT (-242)

aw 2—-2)

4.

If the tangent to the parabola y3=x at a
point (a, B), (B = 0) is also a tangent to the
ellipse, 12+ 2y2=1, then « is equal to :

L V241
o V2 -1
5 245 —1

i 22 +1
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4 12 +2y2=1 = Wy FirstRanker.com
W’-ﬁm %, G Eﬂﬁﬂ% :

;. N2+
s B
5 247 -1
i 242 +1

sd URAHY _1,:2 x AL 245 G (o, B), (B > 0)
DPLOAL ¥URls 9L GuaEd a2 +212=1 Al el
2yels Gl dl o CRIeR 8.

;. NZ+1
> V2 -1
5 25 —1
i 22 +1

Let P be the plane, which contains the line
of intersection of the planes, x +y+z —-6=0
and 2x+3y+z+5=0 and it 1is
perpendicular to the xy-plane. Then the
distance of the point (0, 0, 256) from P is
equal to :

65

o 1145
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L 17/5

OFT P UF 99 2 fos mmaet
x+y+z—6=0709 2x+3y+z+5=0 Ea
ﬁ%ﬂﬁwaﬁﬁﬂ%ﬁmﬂ%myﬂaﬁ?m
21 @ fa= (0,0,256) FTP U W= T :

. 635
, 11/45
5 20545

L1/

QIEL S P 2lg Hddd B 5 o Al
x+y+tz—6=0 il 2x+3y+z+5=0 -l
EELUIA HAA & L o xy- HAHda det 8. dl

-,

(5 (0, 0,256) < P @l 2id2 9,
L 85

> 11/\5

5 2055

L1/
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y—1
line, = fﬂ = - such that BC=5

units. Then the area (in sq. units) of this

triangle, given that the point A(1, —1, 2),

-

is :
) 5V17
> 34

T

AABC % 94 B 991 C @1

x+2 -1 z
¥ _ 2 i feog ¥ 9 BC=5

3 0 4
el A fem e g A -1, @
=0 399 1 &ha (T sHEdi H) ¥
) 5V17
> 34
3. 6
L 243
AABC Al 3 L O P Yz 29|

;i -l L 3 0 1 144l

[RRiC52AL B 214 C #Al & % se2ll BC=5 =153
. [Gg A1, —1,2) 24 8, dl =1 Bsed
Elotson (AL 25y Hl) .
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2 31

T

.

If a unit vector 5 makes angles w/3 with

s ) M
i ,m7/4with ] and O e (0, w) with L, thena

value of B is :

St
1 12
21
i
T
=, 4
S
4. 6

A

o T P AR o, @ Tw/3, | @

/AT k T 0 e (0, w) FI0 AT, G0 F
UF A # :

S5t
1 12
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o
=

.A" L. = A, =
ol wisd WEW a @i WA w/3, ] WA

/4 HEL k B0 e (0,7) MU e, dl o -l
s (B 8.

The mean and the median of the following,

ten numbers in increasing order

10,22, 26, 29,34, x, 42, 67, 70, y

1
are 42 and 35 respectively, then y is equal
x

to
1. 7/2
, 8/3

3 7/3
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I FH § = =1 gEmEi
10, 22, 26, 29, 34, x,42, 67, 70, y

Mol

¥ TS A1 AIfeAET wHY: 42 99135 8, 9l

AL L ;
1. /2

. 83
z 7/3

z; W4

AlRiAL 2scl $HUL 2de 10 Hvadl
10, 22, 26,29, 34, 1,42, 67, 70, y
AL HEMS5 i WEHRY D5 42 A 35 €1, ol

L e 212,

X
1. 7/2
8/

3 7/3

a; 4
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population reads A and 20% reads B while
8% reads both A and B. Further, 30% of
those who read A but not B look into

ol :-FirstRanker.com.

advertisements and 40% of those who read
B but not A also look into advertisemenits,
while 50% of those who read both A and B

look into advertisements. Then the
percentage of the population who look into

advertisements is :
1 12.8
o 13

13.5

4 139

TF VT H 1 U9ER T A 991 B W e
&1 T2 9 & T e 11 25% SAEE A Ted
2 991 20% B TSl 2 54 fF 8% A 1 B 2Ff
1 Ul 8 | SHE AfAf, A 2T 991 B 7 92
el § 30% o S € ST B T2 a9 A
= g A & oft 40% forr w §, v TR
AT B T F 9B T § ¥ 50% fammE
TEd 21 o SEEn 1 faare eme aei #@
Hﬁﬁl—d%:

, 128
2 13

1535

4 139
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5. 2 Adaedl sl 25%, A AU S d2uL20%,
B A& & sz 8%, A 2 B ot oA 8.
GuRid, A =il €14 49LB A Al €l a2l
30%, sAdidl sg @t & wirl B a2l €4 9L A A
AL €14 AL 40 % B bl gl B, sl
A 2 B ol sl € d2ieAL 50%, sadRidl
og @l 5. el sl sacll € el sl 2saEl
&.

2 13

13.5

4 139

The value of sin1(° sin30° sin50° sin70° is :

sinl0° sin3(° sin5(° sin70° = 91 & :
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.

Two poles standing on a horizontal ground
are of heights 5 m and 10 m respectively.
The line joining their tops makes an angle
of 15° with the ground. Then the distance

(in m) between the poles, is :

5
, 2@ V3)
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5 5(2++/3)

4 5(¥3+1)

st Ye T WS B wE H S S
5 e 991 10 WX ¥1 3% fomadi =1 faem
ATl T Had | 15° F R S g A
T & =59+ g (W H) 7

2(2443)

10(x3-1)
5 5(2++/3)

4 5(¥3+1)

lglder a3l wz 258 5 H{l = 10 4l
Claudaunl & vt Gloa &, dii-Al 2l sl
0L ol B 15° Al Vel YA B, dl wl

b

2ol szl widn (Hlui) 8.
2(2443)
10(x3-1)

5 5(2++/3)

4 5(¥3+1)

www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

R Firstrankersthoice _ .
www.FirstRanker.com www.FirstRanker.com

If p—(gwvr) is false, then the truth values

of p, g, r are respectively :
1. BEET
o By F
T L

. EEF

'qﬁ:'p—:-(qu} T TE B, @ p,qrFEA
o FE: B

. BT
> T,T,F
5 T,FF

4 EEF

o p=> (qvr) 2ucd i, dlp, q, r 4 Al
YL w54 &,

, B

> T,T,F
5 T,F,F

4 EEF
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