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Paper I

Physics

Which of the following combinations has
the dimension of electrical resistance (g is
the permittivity of vacuum and p,, is the
permeability of vacuum) ?
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The trajectory of a projectile near the surface
of the earth s given as y=2x — 92, Ifitwere
launched at an angle By with speed 7
then (g=10 ms~2) ;

5

B = gin” {L]and vp= - ms™!
1 5, 3
5

By = cos 3 [i and¥) = — ms |
e 5 5
2 3

by = sin~! | = and?g = — ms !
= \E F
2 3

fly = cos 3 b= and?) = — ms !
4 BT

ffdl 98 & 949-99 FI, 4 §= T
y=2x —9x2, ¥ fefaq forn s 21 afe, 50
v, e B 0, 701 9 W= fefan 7ran 2
(g=10ms ™ %):

= (LJ a2y = 2 ms~1
. F 3
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Z.
.u = gin~ {2%&1:1;]—11115 1
0 = ¢ =
5 V5 B
. T _3 1
by = cos [—]ﬂ?ﬂ Up = —ms
4 V5 .

yeelldl 2uigl wr 519 =i uaus-l aldaua
y=2r—9x7 b 2Nl 29 . o oA 6,
S180 og 3ol olssdl 20y ¢d dl

(g=10ms % :
= 5
1. 5 3
5
by = cos ! [i]%@l 9= —ms™~ ]
5 5 3

5
= Jg
= 2 3
fy = cos —5-1:[1’[;=—m5 .
o (Fe=

A man (mass=50 kg) and his son
(mass =20 kg) are standing on a frictionless
surface facing each other. The man pushes
his son so that he starts moving at a speed
of 0.70 ms~ ' with respect to the man. The
speed of the man with respect to the surface
is:

1 0.2 L
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3_ﬂ4?nm”f

4 0.14 ms 1

U Al (FFAA=50 kg) 991 IT=H =2
(F=9H =20 kg), T FumRfed 7= =, &
T F U @ ¥ 98 = A 92 H
wFed § | f9HE, 9%, 39 = F e
0.70 ms ~ 1 T =161 9 G A T & | T, 39
=i F Y2 F T =0 B0

i 0.20 ms !

5 0.28 ms—1
3 0.47 ms -1

4 0.14 ms !

s oyfscl (E0=50 kg) 2 d-l [Eszl
(8n=20 kg) =i wis ardalect swidl uz 2isodlsadl
A Gow 5. 2 =fse d-l (B3l asl Wz 8 5
or¥l aell 0.70 ms ! Al ssouell culsadl s
il 5% 5. ol sl 254 @il ¢

A 0.20 ms !

> 0.28 ms 1
3_ﬂ4?nm”f

4_Dl4nm
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A person of mass M is, sitting on a swing
of length L and swinging with an angular
amplitude 0. If the person stands up when
the swing passes through its lowest point,
the work done by him, assuming that his
centre of mass moves by adistance [ (I<<L),

is close to :
L Mg
5 Mgl (1 —Bﬂ?—'}
2
Mgl (1 1 ”LW
2 )
=3

i Mgl (1+86,7%)

TF Al (F2HH = M), L T=1E & UF gl T
o @ 2 | Fel T FG A 0,1 G F
A e fag | Tod 999, 98 SAfa g0
R e E WA 7 | AfE I B U 39 Al H
FEE 5 1(I<<L) 3 A faeenfiua &1 i g,
1, = g T T = =

L Mgl

5 Mgl (1 _Bﬂ?_}

' 2
0
Mal {1 gl W
-

-

o

3

i Mgl (1+86,%)
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A circular disc of radius b has a hole of
radius a atits centre (see figure). If the mass

r
per unit area of the disc varies as [Tﬂ]'

then the radius of gyration of the discabout
its axis passing through the centre is :
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St o (22 ] ol ez de, L el e

gt (el Srgiall vz adl) Al s Byel

(gyration) Biseut 0.

a+b
1 2
\/32 t hzi ab
2. 2
a+b
3 3
Jaz b2+ ab
4 3

A uniform rod of length I is being rotated
in a horizontal plane with a constant
angular speed about an axis passing
through one of its ends. If the tension
generated in the rod due to rotation is T(x)
at a distance x from the axis, then which of
the following graphs depicts it most
closely ?

T(x)
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A shell is fired from a fixed artillery gun
with an initial speed u such that it hits the
target on the ground at a distance R from
it. If t; and t, are the values of the time
taken by it to hit the target in two possible
ways, the product tyt, is:

1. R/2g
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fmm the free end of the wire, When the
wire is cooled down from 40°C to 20°C it
regains its original length of 0.2 m. The
value of M is close to :

(Coefficient of linear expansion and
Young's modulus of brassare 10 ?/°C and
101 N/m?2, respectively ; g=10 ms 3

1 9kg

, 15kg

0.9kg

, 05kg

40°C T T 1 mm 5= =1 9o #1 0%
T 20 F T T ¢ | a1 F gaa a3 M
EHM & UF 912 e =) slewm ™ E | 54
ARF40°C ¥ 20°C W 21 T & af 92 999
A A SR 02 m BT F @ &1 M
=1 TAF2aq 9 &0

(WTe 1 TEE TEE O q91 F1 W
T A € 10 °/°C 91 101! N/m?2, ud
g=10 ms 2}

1 9 kg

1.5kg

0.9kg

, 05kg
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B el Y5l 951 UR A2l AU 8. sl
Al 40°C AUl 20°C 451 wisetHl 20 H MR o
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el s et

(lritn e Yol uRels 2 0L HisEH #i-4s4
1075/°C 24 10" N/m?, 2l g=10 ms 9

1 9 kg

, 15kg

0.9kg

, 05kg

When M, gram of ice at —10°C (specific
heat = 0.5 cal g~ 1"C~ 1) is added to M,
gram of water at 50°C, finally no ice is left
and the water is at (I°C. The value of latent

heat of ice, incal g lis:

M1 50

5M,
M,

(8] ]

50M,

(9] |
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figure The change in the internal energy
of the gas along the path cais —180]. The
gas absorbs 250 ] of heat along the path ab
and 60 ] along the path be. The work done
by the gas along the path abc is :

!

P . /r
;./ >

V—

. 100]

, 120]

. 130]

4, 140]

U Y 1 Fl, f H 299 T SEE 9w
U5 abca H TSIRT ST €1 ca 99 F AW
1 1 AARF S ° 9REdd 180 J ¥ ab
99 T FAfE, 19 250 | ST AT T &
el be U9 F AW, 79 60 | SO STE9Id
a1 & 1, T abe F AW, T g fwan T

FH % :
Pl -
/ #
a b
YV —
L 100]
5 120]
2 130]
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2l Batleat 31el s 24Eel AL A3 abea
usld WAL W 49 sreil wUsl 8 ca WAL W 2l
el 2AidRs Glsdul adl “seid —180 ] .
21 <y, ab 42 YR 250 J Glod 204 & 24 be 42
Y42 60 ] Glod UMM 5. Y™ abe W2 4y 48 ud

514 £,
P -c':--'/}c
a b
V—
, 100]
, 120]
5 130]
4 140]

Two moles of helium gas is mixed with
three moles of hydrogen molecules (taken
to be rigid). What is the molar specific heat
of mixture at constant volume ?

(R=8.3 ]/mol K)

, 157 ]/mol K

, 174]/mol K

5 19.7 J/ mol K

4 216]/mol K
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Eiferad 19 % <1 Jrel #1, TEereH & o qiel
FusAi (S % 22 9 T ¥) % Wy faern
S 81 TR s s fagw =t qen
fafere w1 #/0 2011 7 (R=8.3 J/mol K)

, 157 ]/mol K

, 174]/mol K

5 19.7 J/ mol K

4 216]/mol K

ol e dlEHM A A0l A EBgler 20l
(srut £ Azadl =ud ) wel BlEa sz
el 5. dl BEel qe s st g [Bire
Gl sedl €217 (R=8.3]/mol K)

; 15.7]/mol K

5 174 ]/mol K

5 19.7 J/ mol K

4 216]/mol K
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t=0is given in the figure.
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For this wave, the phase ¢ is:
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A submarine (A) travelling at 18 km/hr is
being chased along the line of its velocity
by another submarine (B) travelling at
27 km/hr. B sends a sonar signal of 500 Hz
to detect A and receives a reflected sound
of frequency v. The value of v is close to :

(Speed of sound in water =1500 ms ~ !)

y S02Hz

o 499 Hz

5 504 Hz
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18 km/ hr &1 =16 ¥ Tfqeilel U 9921 (A)
=1 ST, I9E A F S 27 km/ hr F
=Tl | Tfyier SEd Tge (B), FE 81 A
%1 @ & fag, B 500 Hz &1 % =@ fgqa
ol ® o, A v F WEdd A 9 gt
1 v T HAE W, AT

(T H = =S =1500 ms 1)

, S02Hz

5 499 Hz

= S04Hz

4 507 Hz

w5 HoHAlA-(A) 24 18 km/seusl Al 53 8.
s/l Ald uuA HWicz oflsy qoHdlA-(B) b o
27 km/ sdls 4b olld 52 9 2 del gL st
s3Hl 2 B, A A 2l B 2 500 Hz
HAR [Ford W5 © 2 v slsalld wialda
(B wimd 8. v o 3o Al
4895 4l

(el sl 254=1500 ms 1)

; SU2Hz

5 499 Hz

5 504 Hz
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= A
A point dipole p = —pyx is kept at the
origin. The potential and electric field due

to this dipole on the y-axis at a distance d
are, respectively : (Take V=0 at infinity)

p
0,
3. 47rEﬂd3
| -3
o 4175{]::12 ' 4':Teﬂd3
. 3
5 dmeyd
I
P P

dmegd?  dmegd®

o g YA p = pox, T g W e
21 9, 33 fgya % FRw, -9 WA T W,
fava qe1 fagga &= 20 99 (A 316 W
V=0%)

—

0,
dreg 4’

L
de, a2’ 4":TEnd3

2.
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35 Bigart yell p = —ppx A G500 W s
5. 2 [gyell 8 28 wr d @i Rl
wuAd [Qgydsis w4 5.
(2-dd =4 V=04l )

0,
3. 4?59:313
5 -3
o f-lwendg ' 4':Teﬂd3
P
’ 3
5 dmeyd
I
P P

4’.1’59{12 r 4’:.*5{]:13

s
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radius b, and carries charge Q. Atitscentre

a3 FirstRanker.com.

—

is a dipole P as shown. In this case:

surface charge density on the inner
surface of the shell is zero everywhere

surface charge density on the outer

surface depends on

o

surface charge density on the inner
surface is uniform and equal to

(Q/2)
2

2 dqra

electric field outside the shell is the
same as that of a point charge at the
centre of the shell

Tl AE H UF FeEm-H (F) T
T B | TS SN o arel B HE: a
T b THHYRQ AT 2| THE Hg W

ww T p ¥ (sivm 2w | 7@ feafi

S F AdiF T T oA
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Two identical parallel plate capacitors, of
capacitance C each, have plates of area A,
separated by a distance d. The space
between the plates of the two capacitors, is
filled with three dielectrics, of equal
thickness and dielectric constants I(I, K2
and K. The first capacitor is filled as shown
in fig. I, and the second one is filled as
shown in fig II.

If these two modified capacitors are
charged by the same potential V, the ratio
of the energy stored in the two, would be
(E; refers to capacitor (I) and E, to

R ,la';:/// \ \\::
= i S I NS
:_‘\__\,,::\:_‘ \':x\\‘-\\\'\_“ E’//_.-.-/ ‘\\ ‘-_\ :
RSy NN
(1) (1I)
Ep 9K, K5 K,
(K +Ko+ KKK+ KK + KK
..
By (Kp +Kp+ K3 KK+ KK +KK;)
, B 9K, K Ky
E_ KiKoKq
5 Ez (K1 +Ka+Kg KaKs+KaK +K1K3)
By (Ky+Kp+ K3 (KoK + KK, +K,K)
4 E2 KKK,
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TE 2| T, Tee Harf § 5%, sl %
FIER 91 THL H A10F 11 F S99F T T
1 (E, T E, %99 W a1 fodia g 4
TEafe )

Ife 59 99 H9fEl 4 v F1 9uE faE v i
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PP A PRI IIr
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R . N NN
() (11)
Ep 9K, K K,
Er (K +Ko+ Ky KoK+ KK + K Ky)
1.
By (K Ko+ K KK+ KK + K KS)
5 E: {K]+K1+K3}{K3K3+K3K1+K]K1}
By (K +Ko+ K KoK+ KK + KK,
4 EE K]K2K3
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1.
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the figure, The measured voltage is plotted

as a [unction of the current, and the
following graph is obtained :

o
k}{z’_‘
ji_ﬂ'*""f'ﬁ'?"
internal A
Resistance (/1) Ammeter
wj‘- AN
R
WV
1.5 V|
K‘“\
&\""‘*.H
"7 ..

I— 1000 mA
If V is almost zero, identify the correct
statement :

i The value of the resistance R is 1.5 [}

The emf of the battery is 1.5 V and its
5 internal resistance is 1.5 ()

The potential difference across the
battery is 1.5 V when it sends a
current of 1000 mA

The emf of the battery is 1.5 V and
the value of Ris 1.5 ()
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R
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{") Ammeter

I— 1000 mA
A V,, T AH T YA € A, TE FE
=g HIfeT

. feg T gfquys R F1 9faig 1.5 0

el F LURCE =15 V AR sHH
o A ARY=1.5Q

o= % fmi & <9 fayErm=15V,
5 W9 FE 1000 mA 9T FafEd I €

20 H TUATE 1.5 V 94 R =1 791
4 150 %

www.FirstRanker.com

www.FirstRanker.com



ol 2-FirstRanker.com,

Gltell HHIEL cledld quldr 2is dleeyflzz WW-FirstRanker.com

6. Mgl B8y oilE ueuml 2uad dlegsr-
Elzeul w'?{a £ il +l2L WA 2UdW YA B,

FAapL

s |
eI () @plleR
M.f- AAMAA T
R
N}
1.5V
MM\H“'\-\.
“HHE

[— 1000 mA
sl V, @2Lo2L 2 éld ol 41 (G e sl

, PERELR Y4 150 2 B.
o2dld emf 1.5 VS 2 d-l 2lidRs
o UHRIA 1.5Q 9,

o2zl s 1000 mA Mol 2 8 i
Wil oizdld wdidz GAlayuAl asdq
= 15V S

2 Qzdl emf 1.5V & - 219 R -
L Y150 8.

The resistive network shown below is
connected to a D.C. source of 16 V. The
power consumed by the network is4 Watt.
The value of R is:

4R 6R

Ill'"lllli '|~ 'l" '|~ 'III R E"‘ﬁ-ﬂ'ﬂ,ﬁ;‘l R
WA 1 AN

WA A

4R 1
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A thin ring of 10 cm radius carries a
uniformly distributed charge. The ring
rotates at a constant angular speed of
40 mrrad s ! about its axis, perpendicular
toits plane. If the magnetic field atits centre

is 3.8 1079 T, then the charge carried by
the ring is close to (p,=4m x10~7 N/A?),

; 4x107°C
2x10-6C
7%1878C

4 3%107°C

10 cm 5= =t w= i1 W 999 vereE =9
ﬁﬁﬁﬁﬂ%lﬂﬁﬁﬂ,iﬂwrads !ﬁﬁ'ﬂ'ﬂﬁ
T o o9 F il o R E g o fin
F IS F oA © | A 59 g W S
8 3.8x 1079 T T a1, fim W A= wmem
B : (pg=4mx 107 N/A2).

; 4x107°C
2x10-6C

7x10-8C
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10 cm Blsedi] 245 Wil ses w4 da adeusd
floyoiiz gzl 5. 296 40 rrads ! -l
oo, s1e(M 2259l drl HuAd A dot a2
AU MHEL 5 8. od ardl 5wour 3.8x 10 9T
2otsly &t BRGL B, ol UL A4 glRL A Adl
BEVE Al A5l ©.

(po=47x10"7 N/A?)
; 4x107°C
2x10-6C
7x107°C

4 3%1075C

A galvanometer of resistance 100 £} has
50 divisions on its scale and has sensitivity
of 20 pA/division. It is to be converted to
a voltmeter with three ranges, of 0-2V,
0-10 Vand 0-20 V. The appropriate circuit
to do so is:

G Ry =1900 0
r RITRZT 1"3_1 R, =9900 )

2V 10V 20v R3=199000)

G R, =19900 2
r RiTRETFq ]—Bgﬂﬂﬂ

20V 10V 2v Ry=19004

'Z
G— Ry =1900 (1
r T T 1 i

. =10000 0
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forel Treerriiet =1 9fey 100 Q 21 9%
TFA T 50 9 € 3T SHH! gOifed 20 pA/
g | 39 TS UH Seedie? # ufEiad e
&, Foeer 919 709 0-2V, 0-10 V a91 0-20 V &1
SO T =T SUge wiay 20

1 2V 10V 20V

[T

20V 10V 2V

T

= 2V 10V 20V

T““TT?

i 10V 20V

R, = 1900 01
R,=9900 0
R4 =19900 0)

R, =19900 1
R,=9900 0
Rs=1900 0

R, =1900 02
Ry = 8000 0
R =10000 £

Ry =2000 )
R, = 8000 1)
Rg;'lﬂﬂﬂﬂﬂ

10002 AL 245 leaArllez-l ezl w 50 sl
& 2l -l ¥eEldl 20 pA/sru s, dd 0- 2V,
0-10V 244 0-20V Al o1 24eel- dieelezHi
GEHH 8. 2 s2eL HZAL e Wk el

'G- =Y AL S
r RITRZT 1{3_1

R, =1900 0
Ry = 9900 1

2v 1ovizoy By=1900000
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20V 10V 2v Ry=19000

'Z
Gh Ry =1900 0
I T e

2v 10V 20v Rs=100000

©y =2000 0
r T T _‘ 1{2 ROOO )

2 103 20w Ba=1000

A magnetic compass needle oscillates 30
times per minute at a place where the dip
is 45°, and 40 times per minute where the
dip is 30°. If B; and B, are respectively the
total magnetic field due to the earth at the
two places, then the ratio B,/B, is best
given by :

L 07

5 18

z 22

4 3.6

<1 T T THA HI0 F T HE: 45° a2
30° 1 T A W UE gEwg GE UF e
T HE: 30 A7 40 <o F ¢ afg, s
FEl T YAl F FA TEERE & Hl Al
A B, T B, ¥, AT B, /B, T fishea
HHE B :

L 07
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4 3.6

ois dlsEAl M sedl Aue 45° 8 cdl uld Biedle
30 v EleHl 53 6 M sl A 30° © il
A Gidle 40 avid ld- 52 9. sd 20 9L 22l
yz yeelld 54 eisly #3543l By 2 B, €l
dl 24l A &AL 2|8l B, /B, A

e, IE] Al 2L

07

5 18

o, 22

4 3.6

The figure shows a square loop L of side
5 cm which is connected to a network of
resistances. The whole setup is moving
towards right with a constant speed of
1cms L At some instant, apartof Lisin
a uniform magnetic field of 1 T,
perpendicular to the plane of the loop. If
the resistance of L is 1.7 {1, the current in
the loop at that instant will be close to :

v=1cm/sec
—

EeeO L 5
o ele o 10 280
Booloo AL RS C
cNclloNo 10% % o
© 000l LLT”
5cm
60 wA
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5 150 pA

& 170 pA

2l 5 em Ay dusdl @15 Az gy LA
Tems—1 Al 20 syl sl cusy alq
s3cl wis weRlEld dzds MIEL sddd vidldd .
5185 #8512 g4 L AL HHdaA dot 1T AL 13-
2joigly sl 21 gl sioll opa 2¢a 8. ad 20
QUL Al 252i8 1.7 Q0 8, dl =1 quul (-

el Mells Al %51 sl
zm-—lcm;’-ﬂ.‘rr&.
_ —

oNolloNC) 10 3,20
BO OGO AL %Je»c

o oleo 1 H&Z‘T}%“

oNoNcNo)! b

2 CIm

1 60 wA
5 115 pA
5 150 pA

170 pA
4 [
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An electromagnetic wave is represented by
the electric field

E= Egnsin [wf +(6y —8z)]. Taking unit

AN

vectors in x, iy and z directions tobe ;, f,

;} , the direction of propogation 5 , is:
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A concave mirror has radius of curvature
of 40 cm. It is at the bottom of a glass that
has water filled up to 5 cm (see figure). Ifa
small particle is floating on the surface of
watler, its image as seen, from directly above
the glass, is at a distance d from the surface

of water. The value of d is close to:
(Refractive index of water =1.33)

particle

8.8cm

6.7 cm

A

134 cm

e

T

5cm

l
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4 134 cm

In a double slit experiment, when a thin
film of thickness t having refractive index
W is introduced in front of one of the slits,
the maximum at the centre of the fringe
pattern shifts by one fringe width. The
value of tis (A is the wavelength of the light
used) :

A

; A1)

2A
o (n-1)

A
5 (k-1)

A
(2p.-1)

4,

T f5-fordt wam |, fodt v Tl |, o
HI2TE T b SIS I TF qaell (Fed T
¥, fiFe o F i sfas, ua e =
<rers o TET Taeenfua &1 S 2 1 91 ¢ 'E
T: (N T H Te )

A

, An—T)

2
5 (n-T)
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A
(2p.-1)

4.

wis of [REzAL HPEL s 519 215 R4z wel p
Azloies 2 tooastd daddl 2is waoll 592
Yol 209, dl 2elsl-tid-l 1l 2dd Hedy
25 gelstl sast sedl WAl 5. 20t A 4
8. (A w1 vl dadl usiHl

dadeud 9.)

A
g An—T1)

2\
5 (n-1)

A
5 (k-1)

A
(20.-1)

4.

The value of numerical aperature of the
objective lens of a nﬁcrcrsconpe is 1.25. If
light of wavelength 5000 A is used, the
minimum separation between two points,
to be seen as distinct, will be :

; 048 pm

5 0.12 pm
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TF GeHEl & ATISTIE o & G=AE
BR& (numerical aperature) 1 AM 1.25 gl
(g 5000 A Teed F1 W TE &L A, A
forgali 1 oM stem S ol 56 A
1 =JqH I B

1 0.48 pm

5 0.12 pm

= (.38 pm

, 024pm

D5 YEAUESL A 51 UR 1.25 2 vdlcUs gRS

(Numerical aperature) Avid 5, sd 5000 A

dZ2tdetd Al U121 suzeHl 2ud, dl A [Cg2in

YUz add WS oo d ol g2 dyrd R
il

_ 0.48 pm

=

5 0.12 pm

: (.38 pm

L]

0.24 pm
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emitter, is shown in the figure. The work

function of sodium, from the data plotted
in the figure, will be :
(Given : Planck’s constant
(h)=6.63 x10 ~* Js, electron
chargee =1.6 10" o

3.0
J 2.0 B

0
1.0 % /

2 4 6 & 10
v (10 Hz)

—

i

- 1.66 eV

—

1.82eV

.

1.95 eV

L]

. 22V

e

Tel 0 H, T Hifeas- S & fod, e
(v) F FeH & ¥4 H, UL fTa v, (3
#) & uftads 1 T9FE T ¥ OTE OWE I
Hifgg™ =1 FE - W 20T -
(=i feri (h) = 6.63 <10~ * Js Teia2A
e e=16x10"19C)
3.0 —
_ /
J 2.0 —1

O K
1.0 2

2 4 6 8 10
v (101 Hz)

—

| 1.66eV

o 1.82 eV
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4 2126V

oig wldy 2vlz we gl (v) L Eay di
2l 2 (e V) (dleedl) 2ugldal sidg
5. gl sla wilédl vzell, wlsund sedlzan
el
(LalisHl 2umis (h) = 6.63 x10 3]s, Sl
[Berouz e=1.6x10"19C 204 .)
3.0

e
J{, 2.0 —

1.0

2 4 6 8 10
v (101 Hz)

—

- 1.66 eV

=

1.82eV

[J

1.95eV

Ll

212eV

e

An excited He ™ ion emits two photons in
succession, with wavelengths 108.5 nm and
30.4 nm, in making a transition to ground
state. The gquantum number n,
corres ponding to its initial excited state is
(for photon of wavelength A, energy

1240 eV )
Afin nm)

E—
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TF Fniferd He * 3184, 379 =JA0H Fell 7921
H HeHET 2 T 21 AT T2, fad e
108.5 nm @41 30.4 nm T, ScAfSd FHI 2 |
TR IAfad 9541 % 97d F6=H & 1 n
2 (AW F fad wizf[a =1 oo
1240 eV

N Alin nm )

wis Galrd He* 2idd dztas-ami «sild
gv3dlA 50315 108.5 nm 244 30.4 nm  d22EeE-L

o] 51l Grtepd 53 8. WG Grilsva 2iep-2u
UAIY sellr2zd 25 n $el.

1240 eV

(A d3iens Al siziAl Glad = — .
Alin nm)
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The truth table for the circuit given in the
fig.is:

T
|
L,,

1 0 0
A

0 0 0
0 1 0

0 0 1
0 1 0

0 0 1
. <l

e 1 ufigy % o Soawm QR

A | e Y
B ,u___df'—'_ .

www.FirstRanker.com

www.FirstRanker.com



0
0

0
0

—

C
1
0
1

Fii
1
1

0

0

0
0

e e T "

stranker's choice

.EirstRanker.com

www.FirstRanker.com

www.FirstRanker.com

www.FirstRanker.com



:I :1 irstRanker.com

irstranker's choice

0 www.FirstRanker.com
0 1 0
F 0 1
o 1 1 1
A B Y
0 0 1
4 SO
1 00
1 1 0
=
A B Y
0 0 1
0 1 1
1 0 1
4 1 1 1

The transfer characteristic curve of a
transistor, having input and output
resistance 100 {1 and 100 k{1 respectively,
is shown in the figure. The Voltage and
Power gain, are respectively :

&

(300, 15)

L | //
(ma) _/200,10)

 #

Ip (RA) —>

1 5x10% 5x106

> 5x10%, 2.5 %100
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4 25%10%, 2.5x 106

Tt Zife=x &, fraw an e wioas e
100 QT 100 kO F | T5F T siaqem srfyyerem
a5 Tl S T g0 I, dieedl a1 v
F"Ifﬂ%m:

4

]

(mA) |

/ (rzu::n, 10)

(100, 5)

1 5x 104 99 5x 100

> 5x10% AT 2.5 x10°

- 5% 104 94 5x 10°

4 25x 104 a9 2.5x 100
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Chermistry

www.FirstRanker.com

www.FirstRanker.com



2l 3 FirstRanker.com,

true about www.FirstRanker.com www.FirstRanker.com

) Itis present in the nucleus of the cell

[thas always double stranded a-helix
5 structure

5 It controls the synthesis of protein

4 Itusually does not replicate

RNA ¥ fou f= &=+ § ¥ &9 91 99 T4
&7
qg FHI9H & AM9E (Ffaeadq) |
| ST T g
wﬁ@FﬁWa—mw
o Tl e

S_Wﬁﬁ?%ﬁﬁwaﬁﬁaﬁam%

, T® AFER F Hfoewm T w2

RNA e 2l [Sauql U8l 5y sy )
| BLSlAl Hfseri g .

oref dH2ll [gulld a-ddlsd varel ¢
> B

. d WAL 2rayeA FEBEA 53 5.
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The increasing order of the pr of the
following compound is :

i L
I Ii ill

CH,O_ V,f.:-ﬂ
®) | = “M ll\ /Jif’

| (&)< (©Q< (D)< (@)
, (B)<(D)<(Q)<(4)
., (B)<(D)<(4)<(O)

. ©<@®)<D<E)
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o

L M<©<[D<®)
, (B)<(D)<(C)< (A)
5 (B)<(D)<(4)<(Q)
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. (&)< (©< (D)< (@)
» (B)<(D)<(Q)< (4)
. (B)<(D)<(4)<(Q)

, ©O<@)<D)<®)

The major productof the following reaction
is:

HO . (1)CrO, .
]: (2) SOCL,/ A
(3) A

HO™ =
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HO e

=
1.

{].;1{’ "

, HO X~

foret exfuferan =1 g 3e0E 2

HOK;\ (1) CrO,

- H (2) SOCL,/A ;
@A

HO™
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Glucose and Galactose are having identical
configuration in all the positions except
position.

2 €3
= C—-4

4 C-5

T A9 e & fa=ara 1= % aAfafem
[t THI 9 U S

2 €3
= C—4

4 €5

9545108 i A2 lotell HzuAL 245 22U SIE 530l
HEL 22 Bl 215 vl sdsll HOL S 24 22U

21T
2 €3

C—-4
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The major product of the following
addition reaction is

H:C— CH= CH, — 210 ,

CH3— ?H = I:I:Hz
s Cl  OH
H,C—-CH—-CH,

I I
o OH CI

O
=3 -

O

2%

, HC CH,

CHy—CH—-CH,
o I
T Cl  OH

H,C—CH—CH,
I I
> OH Cl
o

& i
5 BTN
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pid dierlld wedl Yoo Alyse 2L
H:C — CH = CHy— 5280
CH,—CH—CH,
= |
1 Cl  OH

H,C—CH—-CH,
o
> OH I

0
H,C—<{
= -

The major products of the following
reaction are :

OH
)\E (1) CHCl,/aq. NaOH

e

e | (2) HCHO, NaOH (conc.)
(3) H;O~

OH
_1__coon
o | .

and Methanol

o

and Formic acid
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= OH
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B
Y
E‘“ﬁ and Formic acid
., OH
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OH

;J“ (1) CHCl,/aq. NaOH

. | (2) HCHO, NaOH (conc.)

e

(Ijl (3) H,0*

e

OH
| coon

i
Cl

91 HIATA

1.
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Which of the following is a thermosetting,
polymer ?

1 PVC

5 Bakelite

= Nylon 6

i Buna-N

=1 5 3 % W q9eE GgeE © 7

R

Aliriell sl 2o vgas 97
;e
- cBge

5 A4AlA 6

02l -N

4.
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But-2-ene on reaction with alkaline KMnO 4
at elevated temperature followed by
acidification will give :

CH,—CH—CH —CH,
=i .
5 OH OH

2 molecules of CH,CHO

one molecule of CHBCHD and one
molecule of CH,COOH

2 molecules of CH3CDDH

F2-2-37 % 9RE KMnO, & W9 #Afafw
FAA FeIvETd 39 a9 T STAET L T 9T
ﬁ'!?ﬂ%:

CH,—CH—CH-CH,
]
3 OH OH

, CH,CHO % @ &1

CH,CHO 1 T& &1 741 CH,COOH

5 T TR S

, CH;COOH 31 317

6242-2-Hetel] BcsAUSA KMnO, +8k Glaat st
wlbdl sl wiE 2iEss2eL s2dl wadl ldse
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, CHCHO L 4 »igji

CH,CHO i @45 248} 1 CH,COOH
5 il @i g

, CH;COOH - of 2413

The major product(s) obtained in the
following reaction is/ are :

= (i) KO'Bu
-, ~

By (i) O3/ Me,S

. _~__—CHO and OHC-CHO
1 OHC-

e Tl oCs

, OHC~__CHO

O'Bu

OHCH.M_;*"'K/’““H CHO

frefertaa sfafwa | 9 9e 39S 2/3
/TN (KO
\‘: o (i) O/ Me;S

G CHO and OHC-CHO

1 OH
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OHC-__ -~ CHO
3 P

O'Bu
OHC~___~ L CHO

Al el ubieAl o (Fruse(sd) 2lAL?
T\ (i) KO'Bu
<—<rBr (ii) O, ;Mezsr

CHO and OHC-CHO

1. DHC«ﬂnF""'F.

s e T e -

OHC~__ -~ CHO
3 -

O'Bu
OHC~___~ < CHO

An organic compound ‘A’ is oxidized with
Na,O, followed by boiling with HNO,.
The resultant solution is then treated with
ammonium molybdate to yield a yellow
precipitate.

Based on above observation, the element
present in the given compound is :

1 Sulphur

5 Nitrogen

www.FirstRanker.com
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% Phosphorus

UF FEE AH CA° H Na,O, F 919
AT fFan ST, qeavEe 39 HNO,
MY Iael T g1 R ufor faema
HHIFA Hiell=se & W19 iy fama o &
S el a2 B

SHIIERT Fe o SR W AT H S9ied 9

25 51AlHs s’ A’ A Na,0, 46 25dl3
sl o1E HNO, <l 248 Goionsisl 208 8, “acl
el glee 2Py Hilaeds @l b
s3ctl low o1t 2aeiE 1A 8, Gzl ARlse
Y22l wuud Hdler-ul 28g ded

| e
Algeler

2

. i3l

4 Sl
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The group number, number of valence
electrons, and valency of an element with
atomic number 15, respectively, are :

; 15,6 and 2
, 16,6 and 3
5 15,5and 3

4 16,5and 2

f5ra a0 =1 IO HEA 15 § S9E 49 HE,
TUF HATAFA Selae[l 1 HE a9 3HE]
ATl FHI: B ;

, 15,6 A= 2

5 16,6 41 3

5 15,573

4 16,5 @12

25 el oAl 215 15§ ddl Wi sHls
Hllsrsell AL vl 2 2llsrsell 254

, 156 Wi 2

, 16,6 e 3

. 15,5 ol 3
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The idea of froth floatation method came
from a person X and this method is related
to the process Y of ores. X and Y,
respectively, are :

1 washer man and reduction

5 washer woman and concentration

5 fisher woman and concentration

4 [isher man and reduction

=11 e fafy & fog fa=r s =fm X |
AT o1 e I8 fafy o7 & s Y | Tt
T XA HE: F

] = 991 S TTEEA

3 1T 991 sl

. T A 991 "l

4 HIEHAM o491 A9991

slerasd werdl AL [RuR 2is clsc X Al »uddl
2 2L Yol Y L sl s, (2ips) deddld
B,dl 20l X 2 Y 2aq5H

www.FirstRanker.com
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. Wi WIsSlHR = 2 Aigal

4 ABBR 2 Rosei

The metal that gives hydrogen gas upon
treatment with both acid as well as base

Is:

1 magnesium

o 1ron

4 mercury

e 41 S 37 S AR 2l 6 o WY A
F W FEESA S0, Al

w5 L 5 o7 WIS 9o ool 2B WL s
SlEgler Ay 20 6.
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o s

The correct sequence of thermal stability of
the following carbonates is :

, MgCO, < CaCO, < S1CO, < BaCO,

, MgCO, < S1CO, < CaCO, < BaCO,

. BaCO; < CaCO;, < S1CO; < MgCO,4

, BaCO, <SrCO; < CaCO; < MgCO,

e rEiel o A T 5 WA FE

, MgCO; < CaCO; < S1CO;, < BaCO,

, MgCO, < S1CO, < CaCO, < BaCO,

, BaCO; < CaCO; <SrCO; < MgCO,

, BaCO; <SrC0;, <CaCO, < MgCO,

Alzidl stedlrzudl Gl B2l 1=l 54
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= MBCD3 < 51(203 < CaCD3 < BaCD3

. BaCO; < CaCO; < S1CO; < MgCO,

, BaC0, <SrCO; < CaCO; < MgCO,

The correct statement among the following
is !

(SiH,),N is pyramidal and more basic
y than (CH,),N.

(SiH;);N is pyramidal and less basic
. than (CH;),N.

(SiH;)sIN is planar and more basic
than (CH;);N.

(SiH,),N is planar and less basic than
. (CH,);N.

freferfad 5 ¥ |9 #9792 -

(SiH,),N frfa=i =1 (CH,),N ¥
| T A ¥

(SiH,),N frfael & =1 (CH,),N ¥
o, FH HHE

(SiH,);N THael & @41 (CHy),N &
5 Sl ST

(GiH.,),N HHaE & 991 (CH.) N ¥ FH

4 ﬂ]ﬂq%
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Uy (e wie s

(SiH,),N =i fzellset & = (CH,),N
sl 4f AAls 8.

(SiH,);N 24 [zedlsd & 24 (CH,),N
sl 2l ollis .

(SiH;);N 2 el 8 2 (CH;).N
sedl 4 Als .

(SiH;);N =1 duddld & wd (CH;)3N
g3l 241 Gl .

The basic structural unit of feldspar,
zeoliles, mica, and asbestos is :

FeewR, TAAmEe, A a9 Ui
el T THE ©

, SiO,
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> R
3 (SI05)*

5 (GO

SR, sllaige, MISsL 2 2Roi21a AL L
ofepzelly 245y 5417

An example of a disproportionation
reaction is :

2MnOz+101"+16 HY — 2Mn?t+

5154 81,0
2 KMnO, — K,MnO, + MnO, + O,
2 CuBr — CuBr, +Cu

2 NaBr +C]2—:~ 2 NaCl -IrBj:2

www.FirstRanker.com
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2MnO;+10 1" +16 HY — 2 Mn2t+

515+ 81,0
2 KMnO, — K,MnO, + MnO, + O,
2 CuBr — CuBr, +Cu

2 NaBr +C]2~,~ 2 Na(Cl +Br2

[erua{lsnel b ezl

2MnO;+101" +16 HY — 2Mn?t+

5154 81,0
2 KMnO, — K,MnO, + MnO, + O,
2 CuBr — CuBr, +Cu

2 NaPBr +C12—:~ 2 NaCl —Hf!-r2

The complex ion that will lose its crystal
field stabilization energy upon oxidation of
its metal to + 3 state is:

P
_ st ,H'J ‘\\
@hen=( O )~ O)

and

ignore pairing energy)

. [Co(phen);]**

www.FirstRanker.com
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. [Fe(phen),]2*

. [Zn(phen),]?*

e Hepel AP Sl AT ©IG 1+ 3 A= H
IqEET FH T A e 49 T
Sl @1 2 8, &

/ { -
Phen={ \—JF“
( ‘ \8‘\1 \N_>
e

Jowe FHall B BISG)

[Co(phen),]**

[N phen}3]2 d

P2

[Fﬂ(I:r'hue-r'f}3]‘"'i r

[Zn(phen),]**

Halel wiunt 5 o7 dedl g wUEHuA gL +3
Eldui d4d srcl d-l 2sles g Badlsel ulsa
L 85 o 2WEL?

l.f‘rr'"“"w.}

o q\}

z’
(Phen= 9 e
i
4o Glodd 24e1dl)

, [Cotphen)sT=
www.FirstRanker.com
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. [Fe(phen),]>"

. [Zn(phen),]?*

Complete removal of both the axial ligands
(along the z-axis) from an octahedral
complex leads to which of the following
splitting patterns ? (relative orbital energies
not on scale).

dy2—y2
r— dz.f!

) — dxz dyz

- d-2

dy2 y2

— dyz dyz

> dry

dx?—yﬂ
— dy
-_ dz?.

dIZF d‘lg"..?.

dy2 2

— dp

= dyz dy;

dxy
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fE B E ?

dIZF d‘lg"..?.

dy2—y2

= dyz dy;

dxy

wis 2pesasly dsleil del v 2l dbu-s
(z— 18 Wrerlt) A 52 scll el [Flousy=edl stz
el 43512 ARl 2UAl? (deilaa sl Gled
HESHL ~2l)
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=

xzr dyz

- d~2

dxz_ya

—— dyz dyz

> %F

dx?—yz
—— dig
— dx2

deF duz

dy2—y2
— dp

—— dyz dy;

Ay

The correct set of species responsible for the
photochemical smog is :

i N5, O,, O; and hydrocarbons

5 Nz, NU'2 and hydrocarbons

3 NO, NO,, O, and hydrocarbons

J CDE, NDP_, SD2 and hydrocarbons

www.FirstRanker.com
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%ﬁé&!@&%ﬂc oice. %

N,, O,, O, U1 FEEHHEA

1.

N,, NO, T BEerE

2

NO, NO,, O, 41 BESIahTa

3

CO,, NO,, SO, 141 BI5SIHE

4

Ustzl A YH-grud W2 ordeig R |l
wfle(lAieAl 2

Ny Oy, 05 21 8glisiei

5 N NO, 21 ¢8glsiei

. NO,NO,, O, 211 €8sl

, €0, NO, SO, vl G550

5 moles of AB, weigh 125 x 10 "3 kg and
10 moles of A,B, weigh 300x10" - kg.
The molar mass of A (M 4) and molar mass
of B (M) in kg mol Lare:

, My=5x10"% and My=10x10"3

, My=10x10"*and My=5x10""

5 My=25x10"%and Mg=50x10"3

www.FirstRanker.com
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AB, % 5 HIe1 1 W 125 x 10~ > kg 791 A,B,
¥ 10 HeA F U 300x10 3 kg Tl A
HIEW Z599H (M, ) 91 B 31 AR 2991 (Mj)
(kg mol ! #) B :

, M,=5x10"3 T My =10x10"3

5 My=10x10"3 T My=5x10"2

. My=25%10"3 @1 My=50x10"3

4 M, =50x10"3 T Mp=25x10"2

AB, -l 5 g dsv+ 125%x 10 ? kg 214
10 Hd AB, « dor1 300 x 10 3kg 6. A+
e En (My) =1 B o dlaR g0 (M)
(kg mol "1 i) i*l-ysi‘t :

, My=5x10"3 211 My=10x10"3

, My=10x10"3 2 Mp=5x10"3

M, =25x10"3 2l My=50x10"3
2

4 My=50x10"3 244 My=25x10"3

An element has a face-centred cubic (fec)
structure witha cell edge of a. The distance
between the centres of two nearest
tetrahedral voids in the latbce is :

www.FirstRanker.com
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a
5 2

4. V2a

Ueh Ted &1 elhaxd 94 (URHTET) 3=
& T U 1 FR a ¥ ifeq 1 91 fAeean

G Rfeadl & #=1 % 99 H gl
B

05 Al 5 o/ 565 Smgld Bt 1L (foc) HUReL .
dedl s 4R a 8. 21 2sus el Al
Agrsasld [BalAl g ezl 2id2 5247

4. V2a
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The electrons are more likely to be found :

| b
/ \\\ b x—»
«— — \_\ -

B A

1 only in the region a
5 in the region a and b

= only in the region ¢

o in the region a and ¢

SR T R ) e H

RLEERER

=

adab 99 Y

P2

AEc 99 |

ad4l ¢ @ﬁﬁ'

-
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a
// \b X —»
——7 =

s5d a [Heauzul

=

a 2 b [Erarul

M

5 ¢ [H-airul

A

a 2 ¢ [Hadizul

b

Enthalpy of sublimation of iodine is
24 cal g~ 1at 200 °C. If specific heat of 1,(s)
and L(vap) are 0.055and 0.031 cal g~ 'K~
respectively, then enthalpy of sublimation
of iodine at 250 °Cincal g !is:

200 °C W, S FT Feadra Tyl
24calg 1 %1 AR L,(s) TN L,(vap) Fi fafere
FRE FE: 0,055 741 0,031 cal g~ 1K1 &

www.FirstRanker.com
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5 114

200 °C =4 2dils-l Gledwian-dl il
24cal g1 6. o I(s) @i L(vap) -l Eilare
Gl 24454 0.055 24 0.031 cal g~ 1K1 €l
dl, 250 °C »1 20lls-l Glechua »i-euedl
(calg14i) %edl 7

| 228

114

An ideal gas is allowed to expand from
1L to 10 L against a constant external
pressure of 1 bar. The work done in k] is :

. —09
5 =20

. +100
4 —90

www.FirstRanker.com
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1L ¥ 10 L o 991iia 2 fem s 21 T

T % (k] H) 2R

. —09
5 =20

. +100
4 —90

25 GR N UEL EAUSL 2is el qpd 1L
2%l 10 L yell Fackel szeusl 2ud &, 23y 51
(KJ wi) gliel

, —09
5 —20

+10.0

4 —90

The mole fraction of a solvent in aqueous
solution of a solute is 0.8. The molality
(inmol kg~ 1) of the aqueous solution is :

, 13.88

=1
5 13.88 x 10

2
5 13.88x10

www.FirstRanker.com
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% 9 * Foid faoed J faemas &1 9
A9 0.8 ¥ woE faegs #1 wiaam
(mol kg ~1 #) 2l

| 13.88

—1
, 13.88x10

2
5 13.88x10

i 13.88 x 103

5 aledHL sl gleerl, gls-L Hid #1831 0.8
9. oedld gl ezl (mol kgt b)
sedl?

, 13.88

=t
, 13.88x10

2
- 13.88 10

4_1:_-1.33:&-1{]3

What is the molar solubility of AI(OH), in
0.2 M NaOH solution ? Given that,
solubility product of A(OH), =2.4x10"2;

| 3x10"22

> 3x10~19

- 23
>, 12x10 www.FirstRanker.com
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02 M NaOH faerda § AI{OH), & Hier
foera =0 2T 2 fem T ¥ ¢ ALOH), F
Toreraan feewie 24 x 10~ 2

; 3x102
> 3x10° 1
3 12%10°%

10-21
4 12 x 10

0.2M NaOH gleel AOH), -l {ld2 glexel
sedl 7

(AL(OH),l 4ol 2JRUsR 2.4 x 10~ 24)
; 3x10°2
5> 3x10~19
5 12x10°2

10-21
4 12 x 10

Given :

Co®t+e” = Co**;F°P=+181V

Pb?* +2e~ — Pb2*; E°= +167V

Cel* +e~ = Ce®**:FP=+161V

Bi** +3e~ — Bi; E°=+020V

Oxidizing power of the species will increase

www.FirstRanker.com
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5 {:D3+ {Pb-ir ‘i{:ed" C:Bi3+

= Bi3r {Ce-i{- ,:Phdr {C{)Br

i Celt < Pbtt <Bi*t < Co?t

femmn g

Cot +e” = Co?H; EP=+181V

Pt +2e~ — Pb2+; E°= +1.67V
Celt +e~ = Ce*t;EP=+161V

Bi** +3e” — Bi;E°=+0.20V

TSI F S9EEE el 59 69 H el

. COEr*fCE';'{Bi3"'{Pb4’
2{:03**-‘-’13]:-""{{:&4’*:]3?*
= Bi3r‘:ce-i+ ﬁPh‘“iCnm

4 Cett <Pbi* <BiPt <Co?*

U

Co’t +e” - Co?*; E°=+181V

Pbd* +2e~ = Pb2*; = +1.67V

Celt e~ = Ce?H;EP=+161V

Bi’* +3e~ — Bi;E°= +0.20V

wlallos Al 2aisadlaat scil 2ol Uzdl 54 2404l

1. Co?t < Cet t < B9h < PPAY

5 {:03" ,_.:Pb-lr ‘i{:ed" fiBi3+

www.FirstRanker.com
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4 Cet* <Ppi* <Bi3+ < Cod"

In the following reaction; xA — yB

logqg [— di‘?'} = logqg [ d[ilsl} + 0.3010

L

‘A" and ‘B’ respectively can be :
i CH,and C.H,

5 n-Butane and Iso-butane

. CH, and C,H,

, N;0,and NO,

= sfufean 4, xA — yB

‘A’ T ‘B’ HH: B U ¢ :
| Gy 71 CH,

5 n-SA TY1 AGHHA

. CH, 71 C,H,

, N,0, 741 NO,

www.FirstRanker.com

www.FirstRanker.com



:l :ﬂlf#&[ustRanker.cnm

“Firstranker's choice
xA—;»yB

log g [— ‘”"ﬂ = Togan [ ‘g‘f'] + 03010

www.FirstRanker.com www.FirstRanker.com

dt
A W B s 3 6

. GH, ¥ CH,
5 o2 i Bl
. GH, wel C,H,

, N9, 2l NO,

Peptization is a :

process of converting a colloidal
solution into precipitate

process of converting precipitate into
5 colloidal solution

process of converting soluble
particles to form colloidal solution

process of bringing colloidal
molecule into solution

ﬁm%:

FIAGES! fFead F1 A9499 § 9go- &
e
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faera Fuil =1 Hiensel faema § s

g 1A

, FIASE! AV 1 fAe== 5 @ =6 TH

Y2 g 2

| sfAdl alerom 2ieEnm iR sl b

X e gie (Al graeml iR szeudl ik

e 5ol slddl glaeml 3uiar swaul
5 B

; sladl 29 el cseudl ulsu

Mathematics
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Hlefxdtpiee - g(x) =tanx
2
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mﬂhu}=1 = 1f ¢(x)=((hof)og) (x),

+ X

then cb(z] is equal to:
L3

u
1 12
S5u
lan—
5 12
7T
an—
= 12
i
4.

xe o, 3) & faw A fx) =%,

1 - x*
g(x)=tanx TIT h(x) = TR Afg
x

60) = (hofop)@), T & T | were

u
1 12
5u
tan—
o 12
¥ 1y
lan
= 12
.
4
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’.[x2

od

Y)=tanx =4 h(x)= .
g(x) (x) T

b (x)=((hof Jog)(x), i cbg] LR

8.
g
1 12
St
lan—
= 12
Vi
lan—
= 12
tan lf;
g

If « and B are the roots of the equation
375 x2—25x —2 =0, then

n

lim Zu‘r Folim ") B is equal to :

T— el |.'=I n— '_E

7

www.FirstRanker.com
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n n
BE @ lim D o + lim ) B e ¥
—}(K"'l_:] —}'.'5‘3[:1

1 d
1 116
1
g
2
= 358
2
4 36

od o 2t B 2L wllseL 375 22 - 250 —2=0 i

n

n
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a circle of radius %

the line through the origin with
slope — 1.

the line through the origin with
slope 1.

T |z —i|=|z 1|, i=—1, =T & &
formren fefun =t 272
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Glrlognizl war adl w4 1 aasued

4 0l
5 2a 1

EB=|0 2 1 |istheinverseofa3x?3
a 3 -1

maltrix A, then the sum of all values of «
for which det (A)+1=0, is:

AfE T 3% 3 F 34 A 1 oA (inverse)

b 28 13
B=|0 2 1 |% fa® 3 ad 9 =
a3 1

4, fomeh fudet (A) +1=0%,
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518 245 3x3 slols A Al <d3d o

B 200 1

B=|0 2 1 | d(A)+1=02xddd
o 3 1

a Al e (Badi-l #asl 89,

1. 2

> 1

= 0

=

If A is a symmetric matrix and B is a skew-
symmelrix matrix such that

2 3
A+ B:{; 'J,ﬂmnﬂﬂi:aequalm:

i
1 4

i ™
T4 -2
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The number of ways of choosing 10 objects
out of 31 objects of which 10 are identical

and the remaining 21 are distinct, is:

0 F
122_1

20
2. 2

0
3_2?-+1

. 2

31 =agadi, f99 10 99%9 (identical) & a2
21 = 8, 9§ 7 10 9930 & 99 9H F TwH
ﬁ@l@ﬂ%

ﬂ.
, 2201

20
2. .

0
3_2"-+1

. 2

od 31 a2l 10 H3RA3U €l 2 euslHl 21
gl (Bt € oll 24 31 cee@imizll 10 sl
sedl 2d s 53l ws?
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0
3_2-’—+1

. 2

The coefficient of x!® in the product
(14+2)(1—x)101 +x+x%)7 is :

TAEA (1+2)(1—2) 101 +x+22)7 7 18 =7
W%

1, 84

126

(1+2)(1 =201 +x+237 Al [EcreEi 18

Al U2l 6.

1, 84
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5 —126

4 -84

Let S“ denote the sum of the first n terms of
an A.P. If 5_1= 16 and Sﬁ= — 48, then Sm is

equal to :
1 —260
5> —320
g —o00
4 —410

HAIS,, U FHIRE 481 F 99Hn TaI % A0
<o @1 AfES, =16 M S, = —48 &, WSy,

T E
1 —260
- —320
3, —380
4 —410

sidols iR #ell (AP AL M2 n gL
ML ARE S, 6. 9d S, =16 ¥ S = —48,
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5 —320
=3 —380
i —410

For x € R, let [x] denote the greatest integer
= 1, then the sum of the series

1 I i @ 1 99
__+____+____+ ..... + ey = i
3 3 100 3 100 3 100

is :
; —135
5 —153
2 -131
4 —133

ve R F A 51 [x], x & 999 o I59 FH
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T 1 1 210 1 2° 1 99
=V e 7 S O i
3 3 100 3 100 3100
?ﬂ?i’m%
, —135
, —153
. —131
— 122
4. A FLr
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xeR e, a4l 5 [x] 2l x ol Al =y A
Ml e Yelisial el w2l yeds said, dl
CH

{_lH_l_LH_LLJP.._%_LEJ
3 3100 3 100 3100

AL ML 8.
, —135
5 —-153
. —131
o —-133

Let f: R — R be a continuously
differentiable function such that f{2) =6 and

1 () 3
¢ =rs If » =% Yy
f@= 13 [ afdi = - 2g(x)
then }.m"l? glx) is equal to :
1 12

> 18

24
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T & f2)=6 @ f’(:):%. 7fg

| [“afde=x - 250 i lim g(x) =
¥
| 12

> 18

24

HRLS f: R — R [sa-dy (B84 © @A de
([4s@d #dd [Q8y & qu f(2)=6 -

f(2)= 4]_3 B ot E ®4ddt = (x — 2)g(x)

dl lim g(x) erier 8.

1 12
> 18
5 24
4 36
dy d%
If e+ xy=e, the ordered pair —y, }f
dx dx” )

at x=01is equal to:
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dx g2
{ 1 11
1, e’ e?)
(1 1“|
'E‘II E"z/l

. 2
{d_y, d_ﬂ oRICR 5.
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A 2 m ladder leans against a vertical wall.
If the top of the ladder begins to slide down
the wall at the rate 25 cm/ sec., then the rate
(in cm/sec.) at which the bottom of the
ladder slides away from the wall on the
horizontal ground when the top of the
ladder is 1 m above the ground is :

m|m

5
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ﬁaﬁ@%! Hﬁq’iﬁmﬁpg{ﬁcmxﬂ %NFIrStRanker com
FIA1 2, 91 98 =1 (cm/ sec H), TF9 T Hier #1

e, TS TAe W, FER 9 = R &
ﬁﬁﬁﬁ!@twﬁlﬁaaﬁ%ﬂq%

£

m|m

3

245 2 m Alefl [Hauzell [ride Eaud esdl 6. s
ol (Aol 22 25 3ol /A A g8 eusell
Al zsee 23 57, dl 20 Farelldl 2l s
a2l 13l Glug i ez =i [Hazellel -l
961 wlEldsy ol un [zl g2 seal 52
(sl /D) w35 87

25
1, 3
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'T-‘
he function ) = xvkx

increasmg in the mierval [0,3] and M is the
maximum value of fin [0, 3] when k=m,
then the ordered pair (m, M) is equal to :

(4, 342)

1.

(5, 348)

z.

' a
- (4,343)

(3, 343)

4.

afe k &1 a9 °F, foas fau we=
f(x) = xykx — x2S [0, 3] H AFHA T,

m ¥ 41 [0, 3] # £ 2AFaH 94 99 k=m
& M2, df %49 T9 (m, M) 9= 2 ;

(4, 3432)

1.

(5, 346)

2.

: e
- (4,343)

(3, 3J3)

4.

BEY f(x) = xvka — x? #RIA[0,3] Hisag
€l o 1Al k Al ~4rtdm Bud sd mo €1 a2
sedld k=m Sl 42 £l 2icRid [0, 3] i qerid
Bud M @, dl s445d sds (m, M) oo

.
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(5, 348)

2.

i =
2 (4, 3./3)

(3, 348)

4

3

The integral j" 1
X+ x

(Here C is a constant of integration)

3
¥ #1
lo R
Be -
1.
2
1 (23 +1)
loge | _3| O
Z. 4
%
log, x : 1l
3 %
1. |® 41
Elogﬁ 2 +C
4.

dx is equal to :

www.FirstRanker.com

www.FirstRanker.com

www.FirstRanker.com



=l » FirstRanker.com

ritﬂalnkerréchﬂltE www.FirstRanker.com www.FirstRanker.com
3
+1
log, x : | T%
2, X
1 3 + 1]
—log.. 5 +C
2 x
4
' 3
] L i | 5
Hsldd r 3 dx R 8.
X +Xx

(24l C = disandl wmis )

3
1
g, [~ x' FC
1,
(3 )
%lnge ci | |3|1 O
o ¥
3
Io JI : 1,
2, X
1 3 + 1|
EID e xz | C
4

cotx + cosecxy

If f CORX dx = m(w + n), then

m - nisequal to:

g 1
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w
b | =

B3 | =

il
2 otx .
If= ‘[ = dx=m(w +n), i

colx + cosecx

m*nﬂ'ﬂﬂi%:

w
Mlp—t'

B3 | =

colxy + cosecx

il
E otx .
ol f = dr =m(w +n), dl

m - n “3ez £,
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If the area (in sq. units) of the region
{(x. v) : y* = 4x, x+y=1, x=0, y=0} is

'.{NE 4+ b.thena—bis equal to :

W | oo

afg e

[{x,y}:yzﬂ dx, x+y=1,x=0,y=0} =1
Thel (o T §) ay2 + b & da—b
T 2

w | oo
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glotsul (2LaisHHl) a2 +b €, dla—b
LR 9.

W | oo

Consider the differential equation,

1
szif 4 [I —de' =0. Ifvalue of y is 1
¥

when x=1, then the value of x for which

y=2,i5:
~ e
5]

1. =

|1
5 2 e
3_1
3 2 e
LR
4.2 ve
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A e artidar's ¢hoice— |dy =
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foam #ifeu| afg x=1Ty FMAT1E, Tx
1 9, foms fg y=2%, 2 :

2 e
2
1., =5
P
22 e
3_1
52 e
S |
4.2 ve

l]dy ~0
v,

(SRRl ot x=1 €l it y oAl Buct o 1 €l
dl y=24ieedl x <l Bud 5.

Cisa auxlszel  y?dr + [1

2 e
1, 2
| 1
22 e
3_1
32 e
1,1
4.2 ve
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1 first, second and fourth quadrants

4 second and third quadrants only
5 third and fourth quadrants only

4 lirst, third and fourth quadrants

HHFIW y=sinx sin(x +2) —sin’(x+ 1) TH
e v i faefa #=a 8, & fea §

e, L a9 =1 =Squie o |

1.

A THL T 9L Iq419 H |

2

5 T T q Y Fqh

; Teel, WL a9 S g H

H{{l528L y =sinx sin(x +2) —sin?(x +1) =il
s oL G 9 5 o ¢

; gl oflst 2 2 2ol 2uadl 9.
, 8 oflsg 2 Slloa =ML 2uddl .

5 Boel Alod @i AL 2Rl sl 9.

o uddl, sllsa 2 e 2ol 2uedl 8.
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If the angle of intersection at a point where
the two circles with radii 5 cm and 12 cm
intersect is 90°, then the length (in cm) of
their common chord is :

120
1. 13
B
o 2
60
5 13
13
4. 9

Ife uF fawg, W& 5 cm T4112 em 5 & 21
I UF TH & F2d &, T Hiqeged o 90°
2, 1 31 SHAfTS o= i AH=E (em H) ©

120
1. 13

13

5 2

=183
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N

sgeqidl detld (em i) &,

12
, 13
B
o 2
60
o 13
13
4. 9

If the normal to the ellipse 3x% + 4> =12 at
a point P on it is parallel to the line,

2x +y =4 and the tangent to the ellipse at P
passes through Q(4, 4) then PQ is equal to:

o
. 2

157
o 2
N3
3 2
J21
£
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e i o T Q(4, 4) W FH I &, A
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PQ o= &
e

. 2
J157

2. 2
NG

2R
J221

4 2

sl GuaEd 322+ 42=12 -l [ P 2wl
wltidol, Yol 2v +y=4 A Hiidz €M 24 P
ARIOAL 24 Bl 292ls Q(4, 4) Hizll war
Yell &, dl PQ “zieiz 8.

m_
*|&

[y
=]
e |

o -
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A FapaHKePt psrsection of the
common tangents to the parabola 12 AW FirstRanker.com

and the hyperbola 822 — y>=8. IfSand S'
denote the foci of the hyperbola where S
lies on the positive x-axis then P divides S5'
in a ratio :

L 14:13

5 13:11

5:4

AT WFad y?=12x 991 Afaa«
822 — 12 = 8 i IHATTS TIY] Wi ol Widwsa
fag P 1 afes aurs Afaw=em F1 =i 2,
W S FIHE -9 R T B, @ P, 55 F
=t & 4 forg st | faenfsm Fwan 22

L 14 :13

5 13:11

5:4

QL5 P ool wread y?=12r wd 2ildaay
8x2 — 2 =8 AL Pl ¥u2lsl e[t ©. S
ol S 21 2ildaaaAl At gauld, sl S dq
X- B W 20 S, dL P 2SS o

el [FEeuse 53 .
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5 13:11

5:4

]
el

2 y+1l =z
=

intersects the

If the line :

plane 2x+3y—z+13=0 at a point P’ and
the plane 3x+y+4z=16 at a point Q, then
PQis equal to :

iz

.

211

2.

5 14

o5

4.

= E 2 -
afe I "q':l";: 11' qHAA

2x+ 3y —z+ 13 =0 91 fag P R Fedt & ae
THAA 3x + y + 4z = 16 Fl fag Q W Freddl E,
T PQ F= ¢ :

iz

L

214

2.

14
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UAHAL

A 3w x- Ezyi-lzz 1

3 2 |
2x+3y—z+13=0 « P [€g »win 88 24
HHdd Bx +y+42z=16 A Q [lg w1 62, dl
PQ 31U 8.

iz

1

21

2.

5 14

-

4.

If the volume of parallelopiped formed by

A P A,

the wectors ';' | h.;" F k ; | hir and

&

}k.;'ﬁ | k is minimum, then A is equal to :

[
&=
S o

o
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G AT T4 THII 9% (parallelopiped)
T AT AT §, A T T

ﬁ

r2
r~y

e

-

M, M, ! M - M,

- A )
Al i 4N+ Kk j o Nk PN+ ko
vl HHIAREAS HAsN oA YAt €, dl A
GEFIAT 8.

ﬁ

r2
r~y

o
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b = : I 2}'\ - EE be two vectors. If a
vector perpendicular to both the vectors
a + band a b has the magnitude 12
then one such vector is :

1 4(2? | 2} } E]

» 4(2?’ +2} : f&)

AT a =37 +27 +2k LR
b =i +2] -2k ot afz 3w o

— — —

a it b A9 a - b % orEEd UF GEN H
Ui 12 8, o U U e §

1 4(2? | 2} } i]
_al2ia2f- )
4(2? 2] i;)

=4

. al-27 - 25 + )
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-

.—;r ! g o
b=i+2j 2k slAuELS. =

.—:* —3 .—.'* — = - 5 &
a+ b 2l 3 - b “l ullA du S
dedl 516 EIAL WA 12 Sl dl 2l 58 218
ulEzl 21y,

M M, N

1 alof 2k

4(2?’ +2} : f&)

z.
. sl2f —25 - &)
i 4(--2? 2} i k'

Let a random variable X have a binomial
distribution with mean 8 and variance 4.

If P(X =2)= I;ﬁ,fnenk is equal to :
2

17
5 121

137

A U daf=s 9 X & 598 924 F1 211 8

T T4 E | ?Iﬁp(xg- 2) = 2%%1 Ak
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17

£

5 121

i 137

iRl & 519 wERHs ud X AL gyl [Hazerdl

k
~16

b ]

s 8 e [areid 8. od pX < 2) =

dl k 21042 5.

17
5 121

137

If three of the six vertices of a regular
hexagon are chosen at random, then the
probability that the triangle formed with
these chosen vertices is equilateral is :

1
;10
1
2. 5
A
5 1
'3

www.FirstRanker.com

4 20 www.FirstRanker.com



:l », FirstRanker.com

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

otz wF Frafis wEEe ¥ 7 Wl § @
Y9 F guag 219 1 qifawal ¢

$18 wis [Hufad wesier o Brilbg=a 8 e
[BRUGE2AL ot 2z s dd wis szl 2ud, dl
ol WiE 52 RRiGgoEl 2audl Bistel, dueusy
gl el Houd- 8.
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of the remaining six is 16 and the sum of
squares of all of these is 2,000 ; then the
standard deviation of this data is:

ﬁﬁiaﬁﬁgﬁ,xz, ..... ,xlﬂwm%ﬁ??ﬁﬁﬁ
TgH R 1 J1= 11 €, 16 9: H AT 16 €
1 57 WA % = 61 A12,000 2, 11 59 e
=1 HAF fa=ed 2

o 518 Wdl xp, x5, o xyg AL UAH AR

oAl AL o5 11 Sl 2l elslL o -l Heus

16 S 24 AL i 2SI 2L 2zl

2,000 €l dl 2 wlédd i (Gan
8.
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The number of solutions of the equation

1+sintr=cos?3x, x € { 5%, 5;} is :
1. 7
2 3
>, 4
4 B

HHEHI 1 + sindy = cos2 3x,

B Bl s s
x{ ?,TT}H?EE?IETH@T%:
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The value of sin_][%] sin ! [E] is

equal to :

SE
i

]

un

i
oy
G| e
M

2
1 (33 ]
T — Ccos | —
3 65
T -1( 56
Sl )
4,
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8.
v _1( 9 J
= Cos e
2 65
1.
g [53W
T sin .
5 65 )

S
EI
—_—
& | &
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If the truth value of the statement
false(F), then the truth
values of the statements p, q, r are

p—(qvis

respectively :

y LTF

o, BBE
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o BT

A FIT p — (~q v 1) F1HA TE TTA(F)
%,ﬁiﬂiﬁp,q,r?ﬁmﬁﬁm: €

i
o TR

5 T,EF

s BET

o [Ba p = (~q v 1) A Houweldl yey
ey (F) €, dl Badl p, g oAl dedsia
Yol wiesd 8.

T
L

5 T,EF

s BET
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