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Paper I

Physics

In the formula X=5YZ2, X and Z have
dimensions of capacitance and magnetic
field, respectively. What are tLhe

dimensions of Y in SI units ?
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projected with a speed u=2 ms * from
the base of the plane, making an angle
B=15" with respect to the plane as shown
in the figure. The distance from the base,
at which the particle hits the plane is close

to :
(Take g=10 ms ~2)
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The time dependence of the position of a
particle of mass m=2 is given by

—3 A A,
i

r(t)=2t 382 J . Its angular momentum,

with respect to the origin, at time t=2 is :
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Two blocks A and B of masses m, =1 kg
and my=3 kg are kept on the table as
shown in figure. The coefficient of friction
between A and B is 0.2 and between B and
the surface of the table is also 0.2, The
maximum force F that can be applied on B
horizontally, so that the block A does not
slide over the block B is :

[Take g=10 m/s?|

(B

J L

8N

12N
5 16N

40 N

Wnldii:]kgHﬂTmB:Skg%?Eﬁw,
A T B, 1 THTHR U T T W& T2
A A91 B & =9 969 07 0.2 TS B 991 T
% @9 i =Y 0 0.2 T 2 B W AT
T Gfdsl = F &1 Sifsay am, 5 12
A TZH B F TR T HH, 2

[fea 2, g=10m/s?]
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5 12N

5 16N

4 ON

wig (Al galedl 24uR m, =1 kg =i+
my =3 kg 01 tRlddl ¢ AaiA 2eud Gw
Yool UL 8. 2L A 214 B 922 anlells
0.2 2 dls B 2 2otal 1wl o=zl welL 0.2
5. edls A 2L odls B Guz uzb 4d d dld edls

B w2 «rusl 2sid Hstid Yo F 8.
[ g=10 m/s2 dl]

| B [>F

, 8N

, 12N

5 16N

4 40N

Abulletof mass 20 g has an initial speed of
1 ms 1, just before it starts penetrating a
mud wall of thickness 20 cm. [If the wall
offers a mean resistance of 2.5 10~ 2N, the
speed of the bullet after emerging from the
other side of the wall is close to :
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1
5 0.3 ms

-1
= 0.4 ms

4 0.1ms !

zucml?m%%?fq@ﬁﬁaﬂﬁﬁﬂaﬁ%ﬁ
20 g BSHEIEA HT TE WE FT =T
1ms—! 8197 §@R 25x10-2 N = 3iHd
HAUY EGT § A1 AR o g s | fa
Tl F1 =1 1 Af=Tehe O 20 ¢

1 0.7ms !

5 03ms 1

-1
= 0.4 ms

4 01ms™!

20 cm StESL otHdl Bt Sesu 219 52 d o
quid 20 g g @l stvildl wElds 2oy
1ms ! 8 a4 [Fud gL @] dsidl 3
A 2.5% 102N el ol Eauadd] ellsy ousy
(ol el ouoll-l 2264 -l
Amsl el

1 0.7 ms !

1
5 0.3 ms

0.4ms !
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A solid sphere of mass M and radius R is
divided into two unequal parts. The first

LY :
part has a mass of T and is converted

into a uniform disc of radius 2R. The second
part is converted into a uniform solid
sphere. Let [, be the moment of inertia of
the disc about its axis and I, be the moment
of inertia of the new sphere about its axis.

The ratio I,/ I, is given by :

, 140

ZoHHE M a91 50 R F U= 219 Tl i 91

3 fedi § 9l 9 B ? ZHE &
uEel fee i &1 UF 2R 51 %1 vwEAA femn
Y Heel 9§ | 79 g4 el 1 U uaHEE
3 el 9@ S 1 A" 1 o @
SHET A F Uitd: e Y § dA L, T
Tt =1 39 3781 o Ta: Siecd Yl g | 39
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| 140
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A metal coin of mass 5 g and radius 1 cm s
fixed to a thin stick AB of negligible mass
as shown in the figure. The system is
initially at rest. The constant torque, that
will make the system rotate about AE at

25 rotations per second in 5 s, is close to :

A

~
:'\.'-'l
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5 7.9% 105 Nm

3 1.6x10 > Nm

4 20x107°Nm

5 g FAHM A1 1 cm T390 91q & U o
%1 UF Taell A9 FFHE &1 9 AB ¥
feaaR Srer 9 81 3% e ey |
feqaeen 9 %1 $9 AB & Ufa: 55 O
25 FaFFL Ufd TFUE F a9 g9 F g
aa =& 2Vl &1 |f=E2 9[ 80

A

1 4.0x%10 % Nm
7.9% 106 Nm

1.6 %10 2 Nm

2.0%x10 > Nm
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] 4.0x10 "®Nm

7.9% 106 Nm
1.6X 10 "7 Nm

2.0%10"° Nm

A spaceship orbits around a planet at a
height of 20 km from its surface. Assuming,
that only gravitational field of the planet
acts on the spaceship, what will be the
number of complete revolutions made by
the spaceship in 24 hours around the
planet ?

[ Given : Mass of planet=38 x 10> kg,
Radius of planet=2x 10° m
Gravitational constant G=6.67 x 10~ 11
Nm?/kg?]

1 13

www.FirstRanker.com

5 17
' www.FirstRanker.com



A Firstranker's choice .
www.FirstRanker.com

:l », FirstRanker.com
11

4.

T U 1 Td€ 9 20 km F9TE WU HaferaH
U & Ufd: Fa H gH @ g A g W fHE
g & NFEE &3 F9TEl § @ 9 g
24 hrs H & T4 Y SR F HEA1 F HE
e :

[ fomn &, 78 =1 geauA =8 x 102 kg,

g &l BeI=2%10°m,

e A G=6.67x 107 ' Nm?/kg?]

1 13

5 17

w5 [ 215 uedl s a-l wailel 20 km
Gaud uboumel 52 9. [Eaud Gy AsHL 55
zeasl o 2 52 B o 4Rl dl B
24 sesHl el zd sedl wlRamell szal?

[ % e =8x 102 kg,

Al Bisett =2x105m,

szl »1is G=6.67 %10~ 11 Nm2/ kg2

1 13

4 17
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The elastic limit of brass is 379 MPa. What
should be the minimum diameter of a brass
rod if itis to supporta 400 N load without

exceeding its elastic limit ?

L 1.00 mm

5 0.90 mm

2 1.16 mm

1.36 mm

el 1 Wl |TH 379 MPa £1 400 N
T 1 Ta1 wearea 99 R R 98 99

FTEA Yide i B T a9 SE 1 8 7

1 1.00 mm

5 0.90 mm

2 1.16 mm

i 1.36 mm

od Ml doildiAd 400 N AL e d-dl
2ldz2uvsd-l (¢8) wulerd 2 Glasel e
l el e < Sedl 2317 RRAlams e
2434 Wen 379 MPa 8.
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5 0.90 mm
2 1.16 mm

i 1.36 mm

Water from a tap emerges vertically
downwards with an initial speed of
1.0 ms . The cross-sectional area of the
tap is 10”4 m?. Assume that the pressure
is constant throughout the stream of water
and that the flow is streamlined. The
cross-sectional area of the stream, 0.15 m
below the tap would be :

(Take g=10 ms~2)

1 1x10 " m?

. 5 a
5 2x107 m-

— 4
, 5%10 m-

5
4 5x10° % m?

T e 9 Il Feaie’ = #i 2 1.0 ms !
&1 SRy 1 | f9heral 1 9 F A9
FTE H GFTFA 101 m2 | I Fi 9 H T
&1 Tora aon =92a =+ g wiag | e |
0.15 m = 9W F1 AT FE F A
g

(g=10ms—= )

5g
. 1X107 7 m www.FirstRanker.com
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3 5x10 4 m°

5
4 5x10 " m?

Ayl well 1.0 ms— 1 srzdl HEls Ao
Guaell Al 25 ddd BUH . ANl 2s0E-]
Bzt 10 4 m2 &, i WHu well wr szd
s EOALOL 24U 2] €1 2 oA Mol AR
il Al {12 0.15 m 2ic 20 LRl 21858
&laisu 28l

(g=10ms 2 dl)

; 1x107°m?

A =5 a?
5 2x107 m-

3 5x10 4 m?

5
4 5x10° % m?

One mole of an ideal gas passes through a

process where pressure and volume obey

;W2
the relation [‘=Pﬂ{1 i(h“] ] Here P

2Ly
and V ., are constants. Calculate the change

in the temperature of the gas if its volume
changes from Vu Lo ZVG.
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When heat Q is supplied to a diatomic gas
of rigid molecules, at constant volume its
temperature increases by AT. The heat
required to produce the same change in
temperature, at a constant pressure is :

2Q
1. 3
Za
> 3
2
—£3
3 3
4
2Q
4 2

ge AUl drell U w19 #9949
Q 1 a2 TS Sl & Al 39k a199H
H AT =71 gfg 2l €1 351 qawH gie =
@ W giATEd #4 F Tad sEvas Fe
o
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£ UzHIGPdlAl vddl [guzdieys duy-

Q sredl G 220 53 20l 209 B o4l

def dlM AT s/2q 98l ©. 0 §eel,

AlMMIARL 202l o 53512 536l @Al wadl Gl
8.

-Q

“J

—Q
7

3
0

A submarine experiences a pressure of
5.05x 10°Pa atadepthof d, inasea. When
it goes further to a depth of dzr it
experiences a pressure of 8.08 x 109 Pa.
Then d,—d, is approximately (density of
water=10" kg/m" and acceleration due to

gravity = [0ms =)
www.FirstRanker.com
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5 600 m

5 500 m

i 400 m

Tz H d, TEE W UE FAgE! 5.05% 10° Pa
F1 SM@ Y F4A &1 o9 g8 THEsl AR
T d, T AR € a1 8.08 x10° Pa &1 T
FAva FTAl ¢ 9 d,—d, F s qH
e (T € : 9 1 1A =107 kg/m?
& & =10ms 2 ) ¢

1 300 m

5 600 m

5 500 m

i 400 m

25 deuld sRal d, Gl 5.05x 10° Pa
o2, EAIGL HAMA B, d s8R qUR Gold d, =L
oA & 42 8.08 x 106 Pa a2 £ellil »iqmd

5. dld,—d; - qeL 4 231,
(weldl st =103 kg/m® , 2zcausl udol
=10ms~2)

; 300m
5 600 m
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i 400 m

A source of sound S is moving with a
velocity of 50 m/s towards a stationary
observer. The observer measures the
frequency of the source as 1000 Hz. What
will be the apparent frequency of the source

when it is moving away from the observer
after crossing him ? ( Take velocity of sound

in air is 350 m/'s)

, 857Hz

> 1143 Hz

5 /20Hz

4, 807Hz

TF &9 |19 S 50 m/s T Ta T TF F=r
Tl 1 oTF 9¢ T8l & | Fra1 Fl =S w Agha
1000 Hz TATE <l & | <19 &rd 351 71fd 9 41
=1 YR ek SHY g SAE1 E A1 i g1 HA T
¥ =1 A 1 °H 20 : [ 9H a9y H s
1 T =350 m/s]

, 857Hz

> 1143 Hz

5 /50Hz

n 807 Hz

www.FirstRanker.com



R Firstrankersthoice

:I » _FirstRanker.com

www.FirstRanker.com www.FirstRanker.com

25 ol Gga S, 50 m/s srzel Wl Rz
wadlsA51z d2s olld 52 O, sEdissi G5l
2l 1000 Hz seedl B 6. sz Ggom
wdls s R AR 53 izl §2 s G o 2uid
Gapdl uldl 2uyfn s2dl al?

[ gl alfdl 920 350 m/s ©.)

, 857Hz

> 1143 Hz

5 /50Hz

, 807Hz

In free space, a particle A of charge 1 pCis
held fixed at a point P. Another particle B
of the same charge and mass 4 pg is kept at
a distance of 1 mm from P. If B is released,
then its velocity at a distance of 9 mm from
Pig:

Take 1 = 9x10? Nm2C™2
d1re

; 3.0x108m/s

5 2.0x10° m/s

5 1.5x102m/s

4 1L0m/s
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— 9x10° Nmzf_"_zl

’ﬁl’:l:I

; 3.0x108m/s

5 2.0x10° m/s

5 1.5x10%2m/s

4 1.0m/s

Y5 25, 1 pC [Eyasir gzEdl 2is 58l
A [ P 2o sréld szudl 208 6. oflsd
HHlA elloveqz Y1l 2 4 g £ Ul ollsd
56U B, P &l 1 mm @i 20l 2udd 8. el
sd B A 35l 524l 248 ol P 2l 9 mm ik

ol dat
B -y
= 9x10% Nm2Cc 2 dl

4’.1'45.{_,

; 3.0x108m/s

5 2.0x10° m/s

3 1.5x10%2m/s

4 1.0m/s

www.FirstRanker.com

www.FirstRanker.com



ol ;- FirstRanker.com,
A - BT ankers chiotee P .

between the plates of a parallel p\lvdfy{\_tv.FlrstRanker.com
capacitor having electric field E, as shown

in figure. Its bob has mass m and charge q.

The time period of the pendulum is given

by :

I
=%
PPt
I|||Q—|
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Space between two concentric conducting,
spheres of radiia and b (b > a) is filled with
a medium of resistivity p. The resistance
between the two spheres will be :

.pdll

1.

—_—

www.FirstRanker.com
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F=3iia 9 b (b > a) F 2 THE=ME AAH
Tl & =19 U p Fiaaemar &1 9ard o fean
S €| 24 e o &= Wiai = HE aem

L(L 1]
d+la b

L[l l]
47\a b

Cisattl a »idt b (b > a) duddl o dHsgld

il a2l sesudl p 2eRIUsAL YR1ed,

HELH G 2EE B, Gl Szl PR
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L{l 1]
73 2o0la b

The magnitude of the magnetic field at the
center of an equilateral triangular loop of
side 1 m which is carrying a currentof 10 A
is ;

[Take p,=4wx 107 NA~?]

1, 1k
o 3uT
9uT

o

4 18pT

1 m Yo 91 U gHae HYsear 909 §
10 A 9 HaTfed el & | 39 5 T gE=E
&7 < O] 1 9 20

[, =4m x10~7 NA~2 =i ]
1, 1k
o 3pT

3 InT

4 18T
www.FirstRanker.com
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1 m Gyl 2 10 A HAlS SRSl HHelsy
BEstleusi (d64) 2u0uHL Seg 202100 Loislsiang
Y @l
[h,=47x10"7 NA~2 dl]

1, 1k
o 3uT

3 IpT

4 18 uT

A square loop is carrying a steady current I
and the magnitude of its magnetic dipole
moment is m. If this square loop is changed
to a circular loop and it carries the same
current, the magnitude of the magnetic

dipole moment of circular loop will be :

2m
= 1}
3m
3 'iT
dm
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resistance 0.1 {2 is connected through a

swilch to a battery of internal resistance

0.9 2. After the switch is closed, the time

taken for the current to attain 80% of the

saturation value is : [take In 5=1.6]

i 0.016 s

5 0.002s

2 0,103 s

i 0324 s

10 mH TUFE T4 0.1 Q WY 1 TF F2al
o1 T il & 19 T 0.9 () AR qfaiy &
el 9 S2d € | il Fl 98 F1 & I99d 39
Ty § YR = OF G99 99 F 80% B H
I T 21

[fGM&: In5=16]

P 0.016 s

> 0.002s
2 0.103 s

4 03245

10 mH s/2q, 2UcREL 214 0.1 O Al 21sle
BRIl s sl HEEdl 0.9 O sredl 2iidRs
2Rl Grietdl cledl el sddd ©. 50 e sleus

WIE (045 Mol 809, Mells el W2 oid] Uy
il [In5=1.6 4L] www.FirstRanker.com
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5 0.002

z 0,103 s

4 03245

Light is incident normally on a completely
absorbing surface with an energy flux of
25 Wem ~ 2. If the surface has an area of
25 cm?, the momentum transferred to the

surface in 40 min time duration will be :

, 14x10 6 Ns

» 35%1076Ns

3 5.0x 10> Ns

4 6.3x10 4 Ns

T G0 SEYEE Y2 W25 Wem 2 el
WATE (flux) 1 WY @=Eq AT9fqd el & |
afg g2 &1 &5%d 25 cm? ® 1 40 min
HEATAae § 39 T g2 HoTl 3 (transfer)

B ;

, 14x10 & Ns

, 35%1076Ns

3 5.0x10 3 Ns
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25 Wem 2 s/2¢] God sasd auadl UsilL 215

yel 2y vl Gz dozd widl a1 5. s

HUEl & 25 cm? i ol @l 40 Hl-le

Al WHY UG ERRUUA IUIAY U SHIA
L

1.4x10 ® Ns

—

3.5x10 "% Ns

M

5.0x10 3 Ns

6.3x10 4 Ns

b

The graph shows how the magnificaion m
produced by a thin lens varies with image
distance v. What is the focal length of the
lens used ?
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wis Yaol d=4ie 1izdel m wAEe 2iqaz o
Mz sl Ald vEd B d 2udvi salda B,
e Aeuedl egdoud s2dl s3l?
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|
: : lL_.v
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In a Young's double slit experiment, the
ratio of the slit’'s width is4 : 1. The ratio of
the intensity of maxima to minima, close

to the central fringe on the screen, will be :

I & U T wEm o e =5 Jeed &
A4 -1 T A WHEEE 59 F A2
ST T T=AY 991 AdH YR dred F
ST B -

1 4:1
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Pl o Bzl wap, raedl weloud=ii-l
IGlrz 4: 18, USEL UR Her IS %95
WA e vt vl dlodizi-Al 2gelng

23l
1 411
5 9.1
(V3+1)" :16
i 25:9

A 2 mW laser operates at a wavelength of
500 nm. The number of photons that will
be emitted per second is:

[Given Planck’s constanth=6.6 x 10~ 3 Js,
speed of light c=3.0x 10° m/s]

15
1 5x10

1nl6
5 1x10

5 1.5x1016

4 2X1016
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[fean 2, =i adi® h=6.6 10~ Js,
T T =@ ¢ =3.0% 10° m/ 5]

15
1 5x10

1nl6
5 1x10

5 15x1016

4. 2x10%0

w5 422 2 mW WH2 500 nm aardend=| i
5% 59, o g3l Uld A5t Genlord L siziq-Hl

vy 2L
[ Haisl »@nis h=6.6 x10 3 Js,
uszlAl 254 c=3.0x 108 m/s 20u4 ©.]

15
1 5x10

1nl6
5 1x10

5 15x1016

4 2% 1016
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excited to a level by a radiatiorwww.FirstRanker.com www.FirstRanker.com
wavelength A, When the ion gets deexcited
to the ground state in all possible ways
(including intermediate emissions), a total
of six spectral lines are observed. What is
the valueof A ?
(Given : h=6.63 x10*Js;
c=3x108ms™ 1

1 04 nm

5 10.8 nm

5 114 nm

4 12.3 nm

Li* * 3797 § Sea2A &1 391 99 91t Fa
G\ T F fafao 3 v S e o 2ufea
H e S 81 S g8 AT A9 gFaH
Tl Sy | Gy HYa T (TEe] Seas
=i THaTRt) & a7l & @ F9 6 Tagd R
It S €1 A S 0 91 26 2

(T & :h=663x10"*Js;
c=3x108ms~1)

1 04 nm

5 10.8 nm

i 11.4 nm

i 12.3 nm
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odd 6. sl 2L oA offll o7 2l (9Re adl

Grats/l gll =i weL) sy 2A-Grilova 2y &

Al 56 6 qeu2 Tuuil sl HA 8. & -l Bud

sedl ¢2?

(h=6.63x10"3]s;c=3x108 ms ! 2044

8. )

Al -£irstRankstsom,

1 94 nm

5 10.8 nm
4 114 nm

i 12.3 nm

Two radioactive substances A and B have
decay constants Sk and A respectively. At
t=0, a sample has the same number of the
two nuclei. The time taken for the ratio of

the number of nuclei to become (1] will
e

be :

i 1/ A\

5 2/A

2 1/2h

4 /4
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e

i 1/A

5 2/ )

5 1/2)

4 1/4

of 2fsaizifsed vgel A 2l B Al gudis
D5 H SA AN 5. =0 HHA AYHAL W 1L
sl vl ©, auAi-l v
g 1%% % %
selida, e {—W UM A MR APl HHY
e)

il

P 1/ A

5 2/

o 1/2)

4 /4
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circuit using a Zener diode. Tw . FirstRanker.com www.FirstRanker.com
breakdown voltage of the Zener diode is

h V and the load resistance is, RL==1 kL

The series resistance of the circuit is

;=1 kf1. If the battery voltage Vj varies

from 8 V to 16 V, what are the minimum

and maximum values of the current
through Zener diode ?

1 0.5 mA: 6 mA

5 1.5 mA; 85 mA

2 0.5 mA; 8.5 mA

4 1 mA:8.5mA

o § SR SEE 9 99191 g3 diees fAEEm
qftqe feam T ¥ | SR SETE & Y areedl
6 V a1 &g 9falid R, =4kQ 81 o ufediy
R=1kQO%| AR FAF AWV, 8VH16V
F A= FEeTdl & ol ST STATS 1 U1 F =AY
qYl AfgwRaTH 7= =41 & 7

Ri
e AR
Ve == 7~ R

1 0.5 mA; 6 mA .
: www.FirstRanker.com
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2 0.5mA; 85 mA

4 1 mA;8.5mA

wi15(d s ez sllell vind dleesy 12z Wy
el B, e Slsel GssiGe dler 6V e
MR HRIU R, =4kQ 8. WRvaALsel a1y
R;=1k0 &. sd vzdl-l diesr V4 8V 2l
16V QS 20 dl 2R SBLS Ul 4™
Bl HrH Yo S2 HaL T

R;
=Ny

1 0.5 mA; 6 mA

5 1.5 mA; 85 mA

2 0.5mA; 85 mA

4 1 mA;8.5mA

The correct figure that shows,
schematically, the wave pattern produced

by superposition of two waves of
frequencies 9 Hz and 11 Hz, is :

www.FirstRanker.com
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ety e -\--\"x ._f.-
0 A £ - »t(s)
AT e
1 1 2
y s
e - e W "
D i \\.f'r( \"' \,_' ri t
AT AT A (s)
v 1‘\._ A _./'f e _,_.-’( B
o 1 2
LR
0 N~ »t
| (s)
3 1 2
I 4
0 o L REET TR +t(s)
- L) .-
1 2

11 Hz A919 Hz 3191 =1 81 901 & AR
&I =1 ¥ FF o= AeFEs s 9 T8 g9
g2

y rY
_\-.-\-\-"‘-\. - --\--\"\. il
0—— > »t(s)
,-*'/ i __.-'"’fr e
] 1 2
y &
S - " W "
0L AVARVARY, »t(s)
AN T NN
4 "‘\_ _,.-'z ‘\. ,./H N _,-“{ o
= 1 2
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0— “v; »t(s)
= 1 2
14
ﬂ/ff H\\/’F H\‘\ Ll-[:q]
i, L \‘xh__ ;”
1 2

11 Hz =1 9 Hz 204t 4l ol 2ol
Hudlszen girt Headl d@ot- tidel 2usld saiald

w2l »ugla .
yll
T - T T
0——& > »t(s)
T W
1 1 2
y.L
e 5 B AT,
S i kY \‘rf
0+ —T— A *(s)
- -1\_ ‘\‘\, /') ’\\, _,ff B
= 1 2
LE
0— “‘v; _ vt(s)
3 1 2
Ya
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1 mm? are used. The wires are connected
in series and one end of the combined wire
is connected to a rigid support and other
end is subjected to elongation. The stress
required to produce a net elongation of

0.2 mm is,

[ Given, the Young's Modulus for steel and
brass are, respectively, 120 x 109N J m=and
60 x 107 N/ m?]

;. 0.2x10° N/m?
5 4.0x10°N/m?

5 1.2x10° N/m?

4 1.8x106 N/m?

e WAFT H, Yiad a9 e o o a6l &1 ¥4
fa T ® 598 us #1 aEE 1 moad
IATES FZ F ATFA 1 mm? €1 A0 H
HuiishE | Sed § a9l I I’ & T 5L F
g% WY H Sed € Ud g TH &1 gl |
21 02 mm T Fd 9§ F g giqaa 1 91
B

(T &, =rer a9 dide & 47 Fearea1 or,
THHI:, 120 X107 N/m? 41 60x 10” N/m?
)

; 0.2x106N/m?2
5 4.0x10°N/m?

5 1.2x10° N/m?
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25 WAPRL £35 1 m el 214 1 mm? se2dl
LB HASN HREAL I 2 Rzadl drHl
Gusiian sl 2uel 8. 2 dEid SellHl sasaul
W B e AL sASEL B £3 2RI
sdSelMl A & el lsd HoAl vz viuel
LA 2Ud 8. 8 0.2 mm s2ell dendul
el sl o33l uldeia 8.

(Red w4 dldadl 4o Hlsyau 254
120 %109 N/m?2 244 60 x 107 N/m2 2Adal

=

&.)
1 0.2x10° N/m?
5 4.0x10°N/m?

5 1.2x10°N/m?

4, 1.8%106 N/m?

A cubical block of side 0.5 m floats on water
with 30% of its volume under water. What
is the maximum weight that can be put on
the block without fully submerging it

under water ?

[Take, density of water = 10° kg/m?]

, 30.1kg

, 875kg

. 463kg
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0.5 m ST T8 1 Ush TR T2 U= H
e & TSIed 39e130% A9aH I H 241 ¥
T 24 F TP AFaY FA 9R, 2F F
T i e <A, W& S gl 2 7

[fean & : Ui %1 99 = 10° kg/m’]

, 30.1kg

, 875kg

. 463kg

, 654kg

0.5 m szl eilyy Y31edl HHUA 2AHdl dd 30%
5& Well-l i 2 du well w di . Aualw
Sed My dtored 35l astd 5 o2l o el i
yeldld syl AL %)

[ weldl andt = 103 kg/m? 4l

, 30.1kg

, 875kg

. 463kg

, 654kg

Cherrstry
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The major product Y’ in the following
reaction is:
Ph. - CHj ;
N NaOCl, () SOCl, |
(ii) aniline

www.FirstRanker.com
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07 “ph
4.
e srfyfran § g SR Y -
CH _
i 9 r”’ ? NaOC1_ M s
5 (if) Tfet
NH» o
<
Ph
1
_ Ph
N HT”I
O
2
@)
HN- Ph
3 |
NH>
4 0% ph
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Al 2l wsel oo sy Y 6 ¢

CH
F‘hxx s

|

3 ;
NaOCl, (i) SOCl 5
(ii) 2l

NH»

0%  SPh

Which of these factors does not govern the
stability of a conformation in acyclic

compounds ?

tericinterach
1 S Ons
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2 Torsional strain

i Electrostatic forces of interaction

F=H A ATH H 399 HH 9 FSF G800 &
g & fod =& @ 2 ?

| Tferdt sr=ar=afern

, i fagfa

5 WSl R

, AT 1 R 9gd =79

A2l el wlerol sl s4l 245 sl s
Al B2zl 12 sraetglr 2l?

1 Gl sl @l

5 el [sld

5 llErHy [Egld

; Rrdyd vl -l B wlalu

In chromatography, which of the following,
statements is INCORRECT for Rf?
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Rf value depends on the type of
5 chromatography.

The value of Rj,:-::an not be more than
3 One.

Rf value is dependent on the mobile
p-hase.

SIS H, R, % fordl fret e § A= 4
Ted &7 '

, TR, HH 1 374 & IR AR

Rfminﬂa?rfrm?xmmﬁﬂh
5 HLAE

. Rfmmli‘laquﬁf?rmﬁl

R %1 HH Tfoeiier wrereen w6
4
4

szl A3 =acia Badl IR ¢ L g0t
53 (e e 27

y Glell R, el st 4y 2AldimeL

Ry 3 slH2iugdl-L wsiz Guz (el gl
&
> ©.
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R, «f e At sal Guz [Hel ¢ .
4.

Number of stereo centers present in linear
and cyclic structures of glucose are

respectively :

1 4 &4

5 4&5

5 o&4

4 5&5

TRl & Ea ad] T S 1 3ufted
Fafam =i =1 T w9 2

. 494914

, 47415

5 5 AU 4

, 57915

sl ol wid usly efauzel |l vl
Brudlaell Segi-l dvau w53 20

www.FirstRanker.com
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5 534

4 295

The correct match between Item - | and

Item - Il is:
Item -1 Item - I1
(a)| Tigh density (1) | Peroxide catalyst
polyihene E

Condensation at high

(b)l Polyacrylonitrile|(I1) temperature & pressure

(c)| Novolac (IID)| Ziegler-Natta Catalyst

(d)| Nylon 6 (V) Acid or base catalyst

(a) = (IV), (b)—=(I), (c)—(I),
p (d)— (1)

(@)= (), (b)—=(1V), (c)—(I)
o (d)— (1)

(a) = (HI), (b)—=(D), (c)— (1),
3 (d)—=(1V)

(a)— (1), (b)—= (D), (c)—(IV),
4 (d)= (1)

www.FirstRanker.com
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Al 2-FisiBankerncom

-1

(a) | 759 wae wrehidts | (1) | s T

(b) | wreflufrertggige |(11) | 3= a9 991 g9 W Hue

(c) | TEw® ()| Femeri-121 Teues

(d) | THEH 6 (V)| 37Fa H9a1 5 IS

(@)= (IV), (b)—=(D), (c)— (D),
. (dy—(mm)

(@)= (), (b)—=(1V), (c)—(I)
o (d)— (1)

(a) = (HI), (b)—= (D), (c)— (1),
3 (d)—=(1V)

(a) = (HI), (b) = (1), (c)—(IV),
4 (d)—(0)

Hadl - 12 el - 1A e Al edL

will -1 yell = 11
()| M Heu A o Gl
el
(b)| elABdgpwa || WA wewl
Htdedel
() | leilds ()| Gonez kel Gelus
(d) | i 6 (V)| =B wee s Gellus

(a)=(IV), (b)—=(), (c)— (D),
. (dy—(mm)

(a) = (1), (b)—=(IV), (c)— (L),
o (d)— (1)

(a) = (1), (b)— (D, (c)—(l),

www.FirstRanker.com
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Compound A(CyH,,0) shows positive
iodoform test. Oxidation of A with
KMnO,/KOH gives acid B(CgH_ O,).
Anhydride of B is used for the preparation
of phenolphthalein. Compound A is :

_~CH3

T
/
CHs

_CHj

O—

CHjz

o7 “CHz

CHy; —C—H

CHj

www.FirstRanker.com
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T U 7 B(C,H,O,) S &1 B

TTRTESES 1 FACHIE 1 5 = fofd wm

FAE AFAT:

,,f CHj
O. ;
L7
CH;

o O

oy

07 CHy

O

|
CHE—C—I]
CHy

4,

Hellorrl A(CoH,,0) estics 2udisisid 53412l
2 8. A + KMnO,/KOH 96 2ls{lsei
sacll AHS B(CH,0,) 2 8. (rlesAdlA-l
celdziil Bl 2iHesss Gurlpl syl 2ud
6. dl ddlord A & ¢
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fe
\(r

CHa
r,, CHj
5 e
CHjz
: o7 “CHz

_CH, —C—H

CHj

The major product Y’ in the following

reaction is :

SN EtONa _, HBr
Heat ~ ,

Br \(}_____.Lx‘

& L
i S
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:

3

Br—

= srfuferan o e see Y €

A _EtONa_ o HBr,

FEHT %

Br-—

www.FirstRanker.com



Al FiistRagksr.com

www.FirstRanker.com www.FirstRanker.com

g } ~._EtONa _ HBr_

T WY X Y

Br-—-

The major product obtained in the given

reaction is :

v ; AlCH
CHj3.. _,-(_':..._{:.Hz_ LCHy- (|:” CH3 ——2, Product
Cl

Cl 13..._‘

CH3. =

) ‘
_——
et

e S

1 . -
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2, =

HzC.

CHj

H3C\©/D'“-m-iffﬁi ~~CH=CHp
4

&1 T At 9 9 9 3R §

AICl,

CH3. .-c:- -y CH2 ‘|:H CHg e
Cl

Cl i3..,_‘

CHy. = Q

e

o,

1. ™

IfgCR__O/DRCHf,CH-}ECI [.«-’CHE
2.

H3C.

s

CHj

H3C\©/D“-m-iffﬂ?- ~CH=CHj
4,
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CH : 1, AlC
3 U O CHy -l {2"'--CH-""('“3 :
I
1

H3C._ @,ﬂ ~CH z'_,..l:I-{-'.“r_-:: CH ~ACHj
2.

HaC.

et

CHj

HaC ] CH
3 U ~CHy ™2~ CH=CHy
4,

The increasing order of nucleophilicity of

the following nucleophiles is:

(@) CH;CO3
(b) HO
() CH;SO5
@ Ou
L B<©< @< @)

, (@) <(d) < (©) < (b)

, (b)<(9)< (a) <(d)

www.FirstRanker.com
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e Fifyafmal & FifysafTar =1 F=a #9

e

(@A) CH,;CO;
(b) HO

() CH;S05
(4  &n

L ®)<@©<@< @)

o (a)<(d) < (©) < (b)

. (B)<(©<@)<(d)

, @ <@ <<

Alzl 2l Seg 2ARE0L A dudl 3eg
DAL 2§43l 53U 2UEAL

(a) CH;CO;
(b) HyO
(c) CH;S0;5

(d) O

L ) <©<@< @)

o (a)<(d) < (©) < (b)

. B)<(©<@<(d

www.FirstRanker.com
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Which of the following is NOT a correct
method of the preparation of benzylamine

from cyanobenzene ?

, () HC/H0 (i) NaBH,
, () LiAIH, (i) HO*
. Hy/Ni

, ()SnCL+HCl(gas) (i) NaBH,

1= 4 | 1 gEAEsE 9 sfaeud= & g9H
1 el T T § 2

, () HCY/H0 (i) NaBH,

, () LiAIH, (i) HO*

. Hy/Ni

, ()SnClL+HClgas) (i) NaBH,

A il A e 2eugA [ el
Al=d 2] wealoel Usl 56 215wzl gl -#l?

, () HC/HO0 (i) NaBH,
o (i) — AL, Gy HO

www.FirstRanker.com
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, ()SnClL+HCl(gas)  (ii) NaBH,

The correct order of the first ionization
enthalpies is :

] Ti<Mn<Ni<Zn

5> Mn<Ti<Zn<Ni

5 Ti<Mn<Zn<Ni

4 In<Ni<Mn<Ti

WY HEA T eqd] & 98l FH ©

] Ti<Mn<Ni<Zn

5> Mn<Ti<Zn<Ni

5 Ti<Mn<Zn<Ni

4 n<Ni<Mn<Ti

UUH 2UlATR A 2l Ml 53 2UAl
1 Ti< Mn < Ni< Zn

5> Mn<Ti<Zn <Ni

www.FirstRanker.com
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4 n<Ni<Mn<Ti

The correct statement is :

1 aniline is a froth stabilizer.

sodium cyanide cannot be used in the

- metallurgy of silver.

5 zincite is a carbonate ore.

zone refining process is used for the
refining of titanium.,

ﬂ'ﬁﬁ%ﬂ:{%:
U U HA-TEH T B

1.

HifeTs SEAEe #1394 faes, (=)
o o HTFH T T W HHA ¥ |

. Toimree uF FEeE 395 T

A R WY 2R & 9
. T g 2w

Wy [Heud

www.FirstRanker.com
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o U8 s Adl

5 Cirads =4 sielidz 2438 9,

2l yEaseL i 2 RalHe
4 Mgl Gudia sre 2 8.

The correct statements among (a) to (d)
are :

(a) saline hydrides produce H, gas when
reacted with H,O.

(b)  reaction of LiAIH, with BF; leads to
B,H,.

(c) PH; and CH, are electron - rich
and electron - precise hydrides,
respectively.

(d) HF and CH, are called as molecular
hydrides.

(c) and (d) only.

—

(a), (c) and (d) only.

ra

(a), (b) and (c) only.

A

(@), (b), (c) and (d).

-

www.FirstRanker.com
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FH W H, ™24 8

(b) BF,F 9 LIAIH, F1 sf4fFa1 9 B,H,
EGiR

(c) PH, T CH, A TelagiH-Hrg a2
SRS eEeEed B |

(d) HEF 391 CH, #fva BE2ET Fe 94
gl

, () T4 (d) °

, (@), (c) T (d) 7
. (@), (b) 7T (c) 7

(@), (b), (c) 741 (d)

(a) 2l (d) wi meu (el

(a) M asgEs A H,O HE MR sl
H, iy Goun 4 .

(b) LiAlH, -l BF, =@ uba sl B,H,
2 B,

() PH; #id CH, 2l 215 954 MY2
w gasglt URH (precise) €lB4I8s

&.

(d) HF 2 CH, A 2uesl eigidsn adls
oA, 5,

, B (@

, &t (a), () 2 (d)

www.FirstRanker.com
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A hydrated solid Xon heating initially gives
a monohydrated compound Y. Y upon
heating above 373 K leads to an anhydrous
white powder Z. X and Z, respectively,

are :

i Baking soda and soda ash.

Washing soda and dead burnt

5 plaster.

5 Washing soda and soda ash.

4 Baking soda and dead burnt plaster.

UF Fedifad 3/- X T #9419 § UE
Tahal-Siedifad AF Y A1 373 K FH
Y =l TH 3 T U Heiel 9he Teet Z e
T XTNZFEM: B

. =T |1 99 "9re Tm

o, AL |2 91 JUieTs el

5 IITSRT AT 991 927 U9

, T HreE qen oieTy R

www.FirstRanker.com
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cho ce A :
(monohydrated) 51 | 373 MWW .FirstRanker.com www.FirstRanker.com
Y 53l [Hera -&l&E sl Z M B, X 2 Z
s H B |

el HlsL 2 HlsL 248l

Alairl Mol 2 Yo woudy wires
(dead burnt plaster)

Elletlrl ML 24 HisL 231

WAL HISL 2 Yd HoPudd wlRe?
(dead burnt plaster)

9% I 19 S agHed § 3ufEd 7@ g
2

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

Question Number : 45 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 WrongMarks: 1
The noble gas that does NOT occur in the

atmosphere is :

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

L He

www.FirstRanker.com
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GHEL sy & o AAUHREHL At 2l o

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

Question Number : 46 Question Type: MCQ Option Shuffling : Yes Display . Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 Wrong Marks: 1

The number of pentagons in Cﬁﬂ and
trigons (triangles) in white phosphorus,
respectively, are :

Options:

, 1Zand 4

5 12and 3
20 and 3

4 20and4

Question Number : 46 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 WrongMarks: 1
Cyo ¥ 929 a9 ke HERRYT H H9si
(Forebioli) Y T FaL: ¥ -

Options: www.FirstRanker.com
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2
5 12993

5 2073

v 209414

Cyp i 2edl dauslell =i U3E SRSl veell
[Gistell »i454

lemﬁ4

5 1224 3

3_mwﬁs

i 2024 4

The highest possible oxidation states of
uranium and plutonium, respectively,

are :

7 and 6
, 6and7
5 6and4

o 4dandb

www.FirstRanker.com
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1 7096

o 6AAT

= 6T94

, 476

2 2 g2l AL s v vzl
R A5 B

| 7216
5 6217

= 624

s 44416

The crystal field stabilization energy (CFSE)
of [Fe(H,0).]Cl, and K,[NiCl],
respectively, are :

, —06A,and —0.84,

, —04A, and —0.84,

—24A and —1.2A
= o t

, —04A,and —1.24,

www.FirstRanker.com
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[Fe(H,0)JCL, 41 K,[NiCl,] =i foFeee &=
TR e (HUE A ) L E
, —0.6A, T —0.84,

~04A, T — 0.8,

Z.
L —24A, T —124,
, —O04A T — 124,

[Fe(H,0),CL, 2 K, [NiClL,] %i 25ls &2
[R213ctL God (CFSE) 2454 :

—0.64, 21 — 0.8,
1.

— 044, ¥ — 0.8,
z.
. 248, — 124,

, 044, 2 —1.2A,

The INCORRECT statement is :

the spin-only magnetic moment of
. [Ni(NH,),(H,0),** is 2.83 BM.

the spin-only magnetic moments of

[Fe(H,0)e]** and [Cr(H,O)g]** are
nearly similar.

www.FirstRanker.com
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the gemstone, ruby, has Cr3t ions
occupying the octahedral sites of

4 beryl.

TeTd F99 B ;

[Ni(NH;)4(H,0),]** =1 foaaam=-
| TEHE A 2.83 BM 21

[Fe(H,0) ]2+ @41 [Cr(H,0) ]2+ &
Tor - = Y ST U S
Z

z.

S [CoCI(NH,)g]2 * dien w=hrer s
5 T T SHE T A # S

SHEE, B4, H 3t A B T A
IE & ARFAST T H 391 Bl
e

4,

(et 2y 2l o

[Ni(NH;),(H;0),]2 Fdl 35d Ry
. 2ol 25l 2.83 BM .

[Fe(H,0)4]2* 24 [Cr(H,0) 2 * -l 55

o Bl 2ol s erert vl ©.

[CoCI(NH,)]>* Al 91 adedl & 54 &
o o dlou asten el 52 B,

www.FirstRanker.com
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Air pollution that occurs in sunlight is :

1 acid rain

5 fog

3 reducing smog

¥ oxidising smog

T2 9 TS T G4 F T H FA©, ¥

U, HEMSL o 4 WS A D o

| SR o

5 2 S B

o dosu ool Yo grun

www.FirstRanker.com
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The minimum amount of O,(g) consumed

per gram of reactant is for the reaction :

(Given atomic mass : Fe=56, O=16,
Mg=24, P=31,C=12 H=1)

;. 4 Fe(s) +3 O,(g) — 2 Fe,04(s)

5 2 Mg(s) +O,(g) — 2 MgOfs)
5 Pals) +5 Oa(g) = P4O4q(s)

4 GHg(g) +50,(g) —3CO(g) +4 HyO(l)

Al < Wiaum % T O,(g) = SrEmet
seqag 9 = ° O e syt & fou
B ?

(feam = 9TH] Z=49H : Fe=56, O=16,
Mg =24, P=31,C=12,H=1)

: 4 Fe(s) +3 O,(g) — 2 Fe,04(s)
5 2 Mg(s)+O,(g) —2 MgO(s)

5 Pals) +5 Oa(g) = P4O4p(s)

4 CHg(g) +50,(g) —3CO4(g) +4 HyO(l)

www.FirstRanker.com
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W2 Oy(g) Al lerar =il ﬁ-u:u iz ¥
2l :

(=dd wyedly ga: Fe=56, O=16,
Mg=24, P=31,C=12,H=1)

vi\flw.FirstRan ker.com

;. 4 Fe(s) +3 O,(g) — 2 Fe,04(s)

i 2 Mg(s)+0O,(g) —2 MgO(s)
5 Pals) +5 Oa(g) = P4Oyq(s)

4 CHgl(g) +50,(g) —3C0O(g) +4 HyO(l)

Points I, IT and III in the following plot

respectively correspond to

Vv mp * most probable velocity)

Distribution function, f(v)—s

_f"_ - :"' <l = ,_
II IH
: Speed, v —s

Vinp ©f Hy B00K); V., of N, (300 K);
. Vinp0f O (400 K)

Vinp ©f O, (400K); V., of N, (300K);

o Vinp of Hy (300K)

www.FirstRanker.com
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Vinp Of Np (300 K); Vi, 0f H (300 K);

, Vanp©f Oz (400 K)

e H 95 1 11 991 111 A 599 Tt
Z

wmp:mﬁmﬂqém

/

T,
|
|

AVE R
LN

Il]

ﬁl‘f‘F@T Feidh, flv) —

.,—-'

I I]
aﬁv—r

H, &1V, (300 K); N, &1V

I'.I'IF'
| (B00K); 0, F1V,,,, (400K)

mp
mp(

O, FTVy, (400 K); Ny TV
, GO0K);H, FV,, (300K)

me

N, 1V, (300 K); O, F1 V

_ 400 K); H, FV,, (300 K)

mp

N, &1V, (300 K); H, &1V

I'I'IF'
(300 K); O, FIV,_ (400 K)
4 &

mi P

mp

www.FirstRanker.com
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(Vg izl sefad 2su)

(Bazel Q8 2d flo)—s

o F"l. h\
/ i/{ et
A I
/ . :\
| T

I 1 11
(#54), v —

fig

H, l Vg, (300 K); Ny l V,,
, (600 K); O, -l Vo (400 K)

0, -l V,,, (400 K); N, Al V,,,
, (B00K); @ﬂvmp (300 K)

N, Al v, (300 K); O, l Vi

(400 K); H, AL V,,,, (300 K)

=,
N, -l Vip (300 K); H, -l Vi
. (300 K); O, 4l V. (400 K)

mp

The ratio of the shortest wavelength of two
spectral series of hydrogen spectrum is
found to be about 9. The spectral series
are :

L Balmer and Brackett

5 Lyman and Paschen

www.FirstRanker.com
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4 Brackett and Pfund

TSI BI92H & °f TIFHl 9fEl & egad
T 1 ST ST 9 I A By
gforr & ;

. AT T ke

5 HSHA 91 9=

5 T 7 S

, AT A HE

©ldgler- quiuz Hiedl o qeive sl 25l
a@otdend AL 2elid: @o1eeL 9 HgH vsHl
dll 241 ez Sl

| PR i ok

o AUBUA wie YR

- WA 24 56

L B2 s

www.FirstRanker.com
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— AU), when the combustion of ¥Ww.FirstRanker.com

mnle of heptane(l) is carried out at a

temperature T, is equal to :

: 4RT

5 3RT

5 —4RT

4 —3RT

W9 UF = 22 (1) T g8 T a9 = fwan s
T AH @91 AU %1 571, (AH - AU), =1 3%
T B

i 4RT

> 3RT

5 —4RT

i —3RT

25 Al T 24 215 W &24(1) 4 5et s2eml
el 4 AH 2+ AU (AH - AU) -l dsled

SiAL G102 €917

P 4 RT

> 3RT

5 —4RT

www.FirstRanker.com
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1 g of a non-volatile non-electrolyte solute
is dissolved in 100 g of two different
solvents A and B whose ebullioscopic
constants are in the ratioof 1: 5. The ratio
of the elevation in their boiling points,
ATy(A)

ATy(B) 7 15°

4 10:1

T U ST SEa- ST % 1 g F Al
FAT-AA faamasl (A 991 B), fa=
Tl frt® 1.5 o9\ § &, F
100 g H HTeT 514 o 37 YA o 49
AT, (A)
ATiB) " =

4 10:1

www.FirstRanker.com
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AP @il el Seqairsils sl
el 1:5 6. dl Gesart [CigL Gaud -l
AT, (A)
ATy (B)

I el slledl

1:02

> o |

4 10:1

For the reaction,

250,(g) +O,(g) — 2 504(g).
AH= =572 k] mol ~!and
K. =17x10 16,

Which of the following statement is
INCORRECT ?

The equilibrium constant decreases

1 as the temperatu:e INCreases.

The equilibrium will shift in forward
direction as the pressure increases.

The addition of inert gas at constant
volume will not affect the equilibrium

= constant.

The equilibrium constant is large
suggestive of reaction going to
completion and so no catalyst is

required.

www.FirstRanker.com
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AR 250,(g) + O,(8) = 2504(g) F femy
AH= —57.2 k] mol ~! d=n

K. =17% 10

= 88+ @ F9F Ted £ 2

1_mmm%ﬁwﬁaﬂ$mﬂr%!

94 T@ Fedl ¢ @1 w3 feem #
, Foreenfira 3t ¥

from e W, fafera 9 & foom «

o AT feemish gefad &l 2

T e =2 2 =ar & T st
U 1 S &1 & S S i eyl
4 TEE

sl mba we

250,(g) +O4(g) =2 504(g),

AH = -57.2 k] mol ~ 1 =4+

K. =1.7x1016

Al e Feudl U8l 54wy 27

o/ AL HURL AH AR Hdad
BRI UL H2ISL AL B,

o BRI SEURL 2 A HdeH yreuHl
o [l wa .

w0 5% 254 Ay GHaAL Adad wais
W oz 28l Adl

www.FirstRanker.com
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The pH of a 0.02 M NH,(CI solution will be
[ghren Kh(N H4OH)=10" Pand log 2=0.301]

| 4.65
5 2.65

5 5.35

i 435

0.02 M NH,CI fer== =1 pH arm : [faan T
@ K, (NH4OH) =10 5 7=l log 2=0.301]

| 4.65
5 265

5 5.35

4 435

0.02 M NH,CI -l gla@il pH 2Ll :
[2404e K, (NH4OH) =10~ > 24 log 2=0.301]

| 4.65

5 265

www.FirstRanker.com
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Which one of the following graphs between

molar conductivity(A ) versus ,/C is

correct ?

.'"!L \'\
m \Q} “f

\
m \{_{}

www.FirstRanker.com

3 Ve—s
o]
T ¢
S
"’Lm \\
N
2 Je—
T N
JI1].']"[ 5
WO
4 VC—
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HIER AR (A, ) TG JC o = = IR

g FH W HE 2 ?

%0
N XK

C—F

\.\
"im \\\
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constant is 2.5 x 1{] dm mﬂl I g ~Www.FirstRanker.com

327 °C and 1.0 dm® mol~1 s~ 1 at 527 °C.
The activation energy for the reaction, in
k] mol ~!is:

(R=8314JK" I mol - j}

1 99

o 72

5 150

4 166

L, 919 H, %1 sAf4fwa & fog 32 fadis
327 °C W 25x10"4 dm* mol~ s~ 1 9
527 °C R 1.0 dm® mol ~1s~1 &) safafsman
&1 A= St (k] mol ~ 1 ) 201
(R=8314JK 1mol™ 1)

1 99

o 72

5 150

4 166

H, 24 I, oAl ulsed 327 °C 24 9oL 2ais
25%10"% dm® mol ~! s~ 241 527 °C W
1.0dm?mol ~1s—1 &, 20 ul we ulkusael
31lsct (KJ mol ~1 ui) 20l

(R=8.314JK !mol 1)

www.FirstRanker.com
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o T2
5 150

4 166

The correct option among the following

is:

Addition of alum to water makes it

unfit for drinking,.

Colloidal medicines are more
effective because they have small

5 surface area.

Colloidal particles in Iyophobic sols
can be precipitated by

electrophoresis.

Brownian motion in colloidal
solution is faster if the viscosity of the

solution is very high.

e H 9wl fasea 2

I H TRefad fHam 4 38 (IH) 911
1 %ﬂﬁﬂﬂﬁﬁlﬁ‘f%l
S PSR A B B ¢ |

2

www.FirstRanker.com
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ez el faere | afe e 1 var

Igd SR ¥ A FSEA T daar gt
z
4

AlziAL Ugl 2l [Esey uel

52561 A il Gzl d dlew @ 2ed
, el

sellell sl 98 2pRsRs €11 B 51261 5
el Ml s Al XL .

el (Es Hiawl 2t sdldl so1 2iaEu
[Biydsel duan gr sl usi

od glHGlAl Retotil 4y ol seldl glaemi
4 AGREA ol s,

Mathermatics
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) =sin fét@}?lffyﬂf.hﬂcfis a posiiwev.FirstRanker.com
real number such that a=(fog)'(«) and
b= (fog)(c), then :

:l » FirstRanker.com.
glx

1 ao —ba—a=0

5 act +ba+a=0

2 an-+ba—a= — 20

4 aot—ba—a=1

AT f(x)=log.(sinx), (0 < x < ) TAT
g(x)=sin"Y(e %), (x=0) T 1 3% TF THF
qrfad & o % AT a=(fog) () 91
b= (fog)(e) & 7 :

ao —ba—a=0
5 aa’+bata=0
ao® +ba—a= —2a?

aocl—ba—a=1

HIRL 5 flx)=log,.(sinx), (0 < x < 7) 2
g(x)=sin"1(e"%), (x=0). sd a @i »idl a4
dredlds Hvdl 8 5 ¥¥l a=(fog)'(a) 214
b=(fog)(e) el :

www.FirstRanker.com
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4 aot—ba—a=1

If z and w are two complex numbers such

: m
that |zw 1 and arg(z)—arg(w)= o
then :
1 Tw= —1i
o -1 4+

> V2
= Tw =i

ZE N 1 i
) ;3

Hﬁzﬁmwﬁﬂ\”{ffmﬁm%ﬁ

|.f:w| = 1 T4 arg(z) —arg(w)= :r @

1 e i
— -1 + 1
W =
> V2
= Tw =i
2 = 1-1
. V2

www.FirstRanker.com
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.|zn1'| =1 @i arg(z) —arg(w)= E L ol

1 Fw= —i
; -1 +1
il =
> V2
= Tw =i
W = =
. N2

The number of real roots of the equation

5 4

2* - 1| = 2%(2* - 2) s:

www.FirstRanker.com
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uyls0L 5 4

2% 1‘=21(2I 2) i

qidldls oflsa Al 22 8.

The sum of the real roots of the equation

X 6 1
2 3x x—3 |=0, isequalto:
3 2x x+2
4
2. 0
i 1
4 ©
1 G 6 1
THFH I 2 3x x-3 |=0,%F
3 2x x+2
Fredfa geil 1 AR &
—4

www.FirstRanker.com
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X 6 1
wylszel ’. 3r x—3 | =0 -l
3 2x x+2

icildls ollsddl el 8.

Let A be a real number for which the system
of linear equations

xty+z=6

dy +Ay—Az=A—2

3x+2y—4z= -5

has infinitely many solutions. Then A is a
root of the quadratic equation :

i AM43h—4=0

2 —
5 M-3r-4=0

2o% e
5 AM+r=-6=0

www.FirstRanker.com
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WA A U UH anias gem § faas fau
s T A

x+y+z=6

dx+ Ay —hz=h—2

3x+2y—4z=->5

F o< B 21 a1 A Tog fgum g =
W‘i’f’l%,ag%:

i AM4+3—-4=0

2 —
5 M=3\-4=0

D E
z AMHA-6=0

2 A—6=
4.1\. A—6=0

qiRLS A 2L el dralds vl © 5 sl Yam
w¥{lsze1 dslq

x+y+z=6

dx+ Ay —hz=A—-2

3x+2y—4z=—5

A o Ghel gid dl A = Baa wellsel
N 2 ()

AM+3N—4=0
2 —

5> A=3A—-4=0

AM+A-6=0

AM_r—6=0

www.FirstRanker.com
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Suppose that 20 pillars of the same height
have been erected along the boundary of a
circular stadium. If the top of each pillar
has been connected by beams with the top
of all its non-adjacent pillars, then the total

number of beams is :

1 170

5 190

5 180

4 210

M1 U JH14 2feg ®i =19 W uE @ e
F20 w ws ey E | afe vEE w F
fomar =1 |t 9o wedi & fymadl 1 el
(beams) BT 512l 741 €, T UHT Hid #1 Fa
T ©

, 170

5 190

5 180

4 210

QR 5 215 uzvll Glud-u 20 adeil, 215 ddvusk
wefouAl 2l w2 Gou 524 8. et 535 dowdl
2l el wadEd A El ds el 20w
ofld b adseltl 2uel dl 2 3 el v

www.FirstRanker.com
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5 190

5 180

4 210

The smallest natural number n, such that

the coefficient of x in the expansion of

i 1 n_ :
x 11—3 is "Coy , I8

23

T8 JAdH 9IFd A n, Taaes f@u

: S " :
{IE{F] F WER T x HEC,, ¥, B

2
1 23

5 98
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21 dsfl Al Al wslas ¥ea n 58 97

Z
1. 23

5 98

Let a, band c be in G.P. with common ratio

. 1
r,whereaz0and O<r = E If 3a, 7band

15¢c are the first three terms of an A.P., then
the 4% term of this A.P. is:

2
—a
3

AT a, b 1 ¢ TUIR J21 # 2 Tormem geiemuE

i 1
r%,ﬁﬂaiﬂﬁ(ﬂérﬁgﬁlqﬁ{fva,?b

41 15¢ U T8 991 & 999 dA 95 2, 9159
TR JE F A IS E
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HIEL S a, b @i ¢ 2L MR 2Rl ol el
‘. T it 1
wgelcz Al 6. stla=02d0<r= 5
sd 3a, 7b @il 15c @ #is iz el uay
AGL UEL €ld, dl 2 uuidz selld =0 ug
8.

—————

2
—a
3

4 0a

13.4.99 . 12423433
142 T+2+43

The sum 1 +

P22 415
T 2 E3% . F 15

- %{]+2+3+...+15}

is equal to :

, 620
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5 1240

4 1860

) 413 13 423 3 1% 2% 433 5
f 9 14 243

TP 224 Py 4+ 15
T2 1B

R

- %{1+2+3+...+15}
1 620
5 660

5 1240

1860

3 3 A 3
12420 1¥39%43
+ +

1+ 2 1+2+3

1+

P4 224 P L+ 15
1+ 24+ 34+ ..+ 15

= %{1 +243+...415)

620
660
5 1240

1860

www.FirstRanker.com

www.FirstRanker.com



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

:l » FirstRanker.com

2
. X ar+ b N )
If lim =5, thena+bis

x—1 X 1

equal to :

Ifg lim * 7+ B = 5% Ma+baE

r—1 X 1
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Let ay,a,, 8y, ... be an A.P. with a.= 2. Then
the common difference of this A.P., which

maximises the product a; a, a5, is :

|k

o

k2|

A ay, Ay, Ay, ..... TH HATH F51 & fodia, =2
T 1 TH e 4 F1 98 e @ oA
a; a, ag H%EIT‘WW%.%:

r2
v o | o W

k2|
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-,

oyl Uiz AR{lHL A A5t 8.
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|2

o

B3|

A spherical iron ball of radius 10 cm is
coated with a layer of ice of uniform
thickness that melts ata rate of 50 cm®/ min.
When the thickness of the ice is 5 cm, then
the rate at which the thickness (in cm/ min)

of the ice decreases, is:

1
36 T

3o
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mﬁﬁf‘r‘qﬂzaﬁfﬂuﬁaﬂm%l EEk
w1erg 5 I B, 79 o i A F ¥ &
(HH1/ T2) ¥, g

1
36 T

o
61T

o=
\E-|H
=

10 Al BEsatsol 215 divisl 2lousi gst
oRgrl wls Wl sasidAl wzedl gsid B, &
50 HdP /e AL 2 dad 5. s ersHl
ool 5 AWMl 1 B edasHl sasld szl 8

-

(0l BuRizui) 5.

1
36 T

L
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-1 r
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xeR, (x= =3, ata point (a, B) = (0, 0)
on it is parallel to the line 2x+ 6y —11=0,
then :

| l6a+ 28 =19
, |20+ 6p = 11
_ [6ac+ 28/ =9

, 20+ 68 =19

i =% y = ;: ,xel{,(l'iiwﬁ)a?

=3
UF 95 (o, B) = (0, 0) T =l 7T 29 T,
@1 2x + 6y —11=0 F TAR &, A :

| [6a+ 20 =19
, |20+ 6p = 11
_ [6a+ 26 =9

, 20+ 68 =19

X

—— ,xeR, (x2£3) we
3

A A5y =

X
(%5 (a, B) =(0, 0) @1l ¥usls 3wl
2x+6y—11=0 - A2 ¢, dl
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, |20+ 6p| =11
_ [6a 28/ =9

, 20 +6p =19

-

2 2
It IXEE Tdx = g(x)e ¥ + c¢,wherecisa

constantofintegration, then g( — 1) is equal

o
5
2
1; =
s —1
1
3 2
4 1

e [x e Izdng(x}e g c & TEcTH
TRIH ST E, T g(—1) TR E :

B |

P | =
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od IXEE x2dx=g(x}e x e, a4l c

HsaneAl xmis ¢d dl g(—1)=

5

2
1; =
s —1

1
3 2
4 1

s 3 4/
The integral J:' sec’3x cosec’3x dx is

s
equal to :
| 9% 3%
4. i P
2 3;"‘1 — 3("*
5 3}: R
y 3?;- 376

73 4

oA | sec”* x cosec”x dy TR
!
<]
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3% — 3%
2.0
3 35/.: — B

7/

S [
4. 3 3

A 2y 4/
J:' sec’? x cosec?x dx =
i

| o
4

g AFS— g8

5 35/.: R

y 3?;- 376

Ty =25 T y = |x+1| R HeH =g A
IS &5 1 AR (T s H) 2

' 3
log .2 + —
1 B 2
3 1
5 2 loge2
1
3 2
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asl y=2F @Ay = |x 1] gRLHAR A

ElRidd UBie sz (2l isyui) 8.
| 3
loe,.2 + —
1. BT 2
3 1
5 2 log.2
1
3 2
3
4. 2

The area (in sq. units) of the region bounded

by the curves y=2" and -y = |1'11 , in the

first quadrant is :

' 3
log .2 + —
1 e 2
3 1
5 2 loge2
1
g 2
3
4 2
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equation, E + ytanx = 2x + X2 tanx

._ T
15[ bR 2] such that y(0)=1. Then:

HA y=y(x), AdH GHF]

d
£9.4 ytanx = 2x + leanx,
dx

.xe{_ % E] vEfE y(0)=1 T, F1 7 T

www.FirstRanker.com
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E
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4l 5 y=yx) = [Hsa uxlsa

d
e M ytanxy = 2x + rzianx_
dx w

. { _
xe| — —,
2

S dl

m|:q_

%
J-i‘l Sl Gia B % 2l y(0)=1

Lines are drawn parallel to the line

3
4x —3y+2=0, at a distance E from the

origin. Then which one of the following
points lies on any of these lines ?

(&4
1" 3
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@ 4x 3y + 2=0 F THR @ g T §
i & g T wE A
FA-T U feg o 9 fot T W fem #7

N
Gopligall © ¥R, Yl dr—3y+2=0

HHiAT vl ERd B, dl Al 5y fg
2l 5185 Yol ur 208 87
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The locus of the centres of the circles, which
touch the circle, x= +y2=1 externally, also
touch the y-axis and lie in the first quadrant,
i5:

1 :1;= J1+2x, x= 0
-y:*fllalx, *xr=0
. o =

3 Ji1+4dy, y=10

9]
I

._1'= 1+2y, y=0

T g, W1 99 a2 + 2= 1 I = P99 T E,
y-714 T A T F a9 9gH A q
fom FF miaga g .

1.-:1; = Jf1+2x, x= 0
-y:u'llaix, x=0
.x= J1+dy, y=0

.x= 1+2y, y=0

www.FirstRanker.com

www.FirstRanker.com



=| :l YFir: IFH%%sﬁﬁgn% www.FirstRanker.com

Pzl 24 MM HROMHL 2l wduill 5WHW-FirstRanker.com

-

(GEua 8.
1.-:1; = J1+2x, x= 0
-y=1|'1|4x, x=0
.x= Ji+dy, y =10
4 x=1+2y, y=0

If the line ax + y =, touches both the curves

S _
x*+y?=1and ¥ = ‘WEX, then |c| is
equal to :

J2

1.

s
V2

2.

)

Ifg T axt+y=c, ﬁa‘ﬁxz+y2=1 GEL
V' = 42x o et e E, @ o]

J2

1.
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1
v B

o 2l ax +y=c @i oid 45l 2+ 17 =1 2
v = 4V2x Al d | =

J2

s
V2

The tangent and normal to the ellipse
322+ 5y2=32 at the point P(2, 2) meet the
x-axis at Q and R, respectively. Then the
area (in sq. units) of the triangle POQR is :

3
15
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e 3a2 +5y2 =232 & fag P2, 2) W Wit
TE T A a9l AfgeE, x-d" FOHFE:
QT R WHd ¢ | o FA9 PQR 1 &Fe

(= gepredi ) % -

KL}
15

Guaay 322 + 52 =32 «iL (65 P(2, 2) 221l

35 2 v HEA -8 2154 Q 2 R

9% . dl Fslel PQR o &so (24l isyal)
8.

34
15
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If 5x +9=101is the directrix of the hyperbola

lex2— 93;‘2: 144, then its corresponding

focus is :
L (=50

> (5,0)

gfe Afqraad 16x2— 9> =144 H1 faga
(directrix) 5x +9 =0 &, T 591 T ATHS
B!

L (-5.0)

5 (5,0)

oA 5x+9=0 3 2ldaad 1622 - 92 =144 -l

[ABist €14 ol dr 234 s 5.
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2 (5,0)

(-59)

3

A perpendicular is drawn from a point on

the 1i .xal—y—”—itth 1
e line 3 1 , o the plane
x+y+z=23 such that the foot of the

perpendicular (Q also lies on the plane
x ~y+z=3. Then the co-ordinates of Q

dare :
, 20,1
, (1,0,2)

5 (~1,0,4)

i (4.0, = 1)

x-1_y+l _ z . . i3
”{@:T:%=T$ﬁﬁgum

x+y+z=3 W TH @4 39 THE =1 ™ T+
THH AR Q, HHAA x —y+z =3 T i fug
g1 W Q F fwiw E :

, 20,1)
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i (4.0, —1)

z “
?MT = "‘—] = 3 Wl (G52l Hue

x+y+z=3 W wis iyl dof fRdl 5 5 sul
El‘*l-:ﬁ AYLE Q :"-"l HHAHA x y+z= 3 Y3 Y@L
€1 dl Q AL 1™ 8.

, 20,1)
, (1,0,2)
5 (—1,0,4)

, (&0, -1)

If the plane 2Zx—y+2z+3 =0 has the

distances E and q units from the planes

dy—2y+4z+A=0 and 2x—y+2z+pn =0,
respectively, then the maximum value of
A+ pisequal to:
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qﬁmm iy i—ﬁﬂﬂl%" AN +p

-Hf%ar{ﬂm%:

od HHAL 2x —y+2z+3=0 -l HAHAHl
dx—2y+4z+A=024 2x—y+2z+ pu=02l

i o o, o o & % ;
i3l 2irqsH 3 e ;%‘q Sl dl A+ -l

Y [Eud £,

The distance of the point having position

Al M

A
vector —1 + 27 + 6k from the straight
line passing through the point (2, 3, —4)

A A

and parallel to the vector, 5? +3j — 4k

is :
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2 7
2
4 3

u foig o feaf wfewm —i + 27 + 6k
& I U ol o fag (2, 3, —4) A
S AT 67 | 3] - 4k P UHRE,

qglE:

M

M i
ofell 22U uE —i + 2) + 6k €l del
(G5, (G5 (2, 3, —4) wizll wur ucll 21 Ul
6i +3j — 4k - 2R € dell dl 2vu ol

w3 £,
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If both the mean and the standard deviation
of 50 observations xy, X, ..., X5y are equal to
16, then the mean of (x,— 4y, (25— LI
(g —4)7is:

=

1. 380

5 400

z 480

525

afg 50 Y& xy, x5, ..., X5 1A T HAE
forae 341 16 €, @ (x; 42 (x,—4)2 ...,
(Xoq —4)2 FT A T :

1. 380

- 400

z 480

525

s 50 HAlsAL 1y, Xy, ., X5y Al WEHS i
wuild [Baad vqd 16 ¢ld dl (v, —4)2
(1, =42 ..., (x50~ 4)2 -l Hetts .

1 386
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z 480

525

Minimum number of imes a fair coin must

be tossed so that the probability of getting,
al least one head is more than 99% is :

U =7 T9aeh %1 <gAqH a1 9n 391 6
F9 U *9 U% 99 A9 F 9igwma 9% o
A a7

LML 2l 25 duid BId 1A d-L HousHL
99% 2l 948 Sl iz @15 Mucld Russid wlsul
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2.

1Y

e—cos™ 1L

o, where —1=x=1,

If cos

then for all x, v,

r

b [

-2=sy=2 x=

4y2— 4xy cosa + 1,.'2 is equal to :

) oy
4 dcostat 2y

b

Aqfg cos 'x—cos 'S =, W@ —1=x=1,

b [

FESyEE,XE% %,ﬁfmﬂ_r,y,%?m

ﬁz—irycom-kygw%:

. 2 sin‘u

o 4 sinZa— Exlyz

v 1
= 4 sin
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2 sin‘u

4 coso + 21'2];3

e

The angles A, B and C of a triangle ABC

are in AP. and a : b=1: /3. If
c=4 cm, then the area (in sq.cm) of this
triangle is :

L 4

o
S
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2, 1 59 rys =1 dewe (a9 g H) ®

o
S

[Bsel ABC L wuuzll A, B 21 C H¥ici
gelul ® w4 a:b=1 ﬁ 5. sd c=4 a1l

=

1 ol Bishi sy (2l 234 8.

=
by

The negation of the Boolean expression

~§v(~rnAs) is equivalent to :
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~5A~T
4.

ﬂﬁm-ﬂ-sv{mrms} - U H
e F wogea &7

ofdud [uel ~sv(~ras) 4 (g =
A A O,

Sy T

~§A™~T
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