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with Blue/Black Ball Point Pen. Use of pencil is strictly prohibited.
The candidates should not write their Form Number anywhere else
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The Test Booklet consists of 90 questions. The maximum marks
are 360.

There are three parts in the question paper A,B,C consisting of
Physics, Chemistry and Mathematics having 30 questions in
each part of equal weightage. Each question is allotted 4 (four)
marks for correct response.

One Fourth mark will be deducted for indicated incorrect response
of each question. No deduction from the total score will be made
if no response is indicated for an item in the Answer Sheet.
Use Blue/Black Ball Point Pen only for writting particulars/
marking responses on Side—1 and Side-2 of the Answer Sheet.
Use of pencil is strictly prohibited.

No candidate is allowed to carry any textual material, printed or

written, bits of papers, mobile phone any electronic device etc,

except the Identity Card inside the examination hall/room.

Rough work is to be done on the space provided for this purpose
in the Test Booklet only.

On completion of the test, the candidate must hand over the Answer
Sheet to the invigilator on duty in the Room/Hall. However, the
candidate are allowed to take away this Test Booklet with them.
Do not fold or make any stray marks on the Answer Sheet.
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HAVE CONTROL — HAVE PATIENCE — HAVE CONFIDENCE = 100% SUCCESS
(BEWARE OF NEGATIVE MARKING )

PART A - PHYSICS

1. A donut-shaped permanent magnet | 1. [UUldonut ULIOIOINITOTOIOOIOCOOOT O

(magnetization parallel to the axis) can 000000y 000000 00 00 000 D 1000
slide frictionlessly on a vertical rod. Treat O00MIDO000I000E s, OOIO0I0I0II]
the magnets as dipoles, with mass m, and ) 0 00 ) A

dipole moment M. When we put two back 1 0 0 m n w ma

(n00IOi0TImI0oOnimoti0OdOnz bd
0oL

to back magnets on the rod the upper one

will float. At what height z does it float?
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in figure :
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2)

(4)

H = O O P

H = O O P

= o = o W

= o m oW

Give the truth table for the circuit shown

= o O = XK

O H = = 4
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Cons1der two identical cylinders [each of
mass m, density p,, horizontal cross-section
area s] in equilibrium, partially submerged
in two containers filled with liquids of
densities p, and p, as shown in figure. Find
the period of small oscillations of this system
about its equilibrium. Neglect the changes
in the level of liquids in the containers.
Neglect mass of the strings, acceleration due
to gravity is g.

(v 1s volume of each block)

— Po - Po
e o Po - -
gs Pyt pz gs Po

(3)T =2n / “’2 (4)T on Po
P1+Pz)

A telescope is used to observe two objects
at a distance of z = 10 km which are
s = 0.12m apart and illuminated by light of
wavelength A = 600 nm. Estimate the
diameter of the objective lens of the
telescope if it can just resolve the two
objects. Assume diameter D >> A and

separation between objects s << z.
(1)3ecm  (2)4cm  (3)6cecm  (4) 2cm

3.
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(@) T =25 20 (PP
gs (p, +ps) gs P

3)T=2n [p”pZJ 4) T=2n Po
( 2gs\ p, ( 2gs (P1+p2)

0000000 ON000IDlz = 10 km OO00O00I0DICO0]
Ot 0
s = 0.12m U0 OIZOIOIOMCTIA = 600 nm
QOO0 0100000 oo Onotr0m opoom O
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(00000 O o1Oio0nool O 000 Dm oo ikio
D >> 3 UIII00000OI000000 s << =z O
1NH3ecm (@2)4ecm B)6em  (4) 2cm
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A parallel plate capacitor is made of two
square parallel plates of area A, and

separated by a distance d <<+A . The
capacitor is connected to a battery with
potential V and allowed to fully charge. The
battery is then disconnected. A square
metal conducting slab also with area A but

d
thickness 5 is then fully inserted between

the plates, so that it is always parallel to
the plates. How much work has been done
on the metal slab by external agent while
it is being inserted?

le legy) A

A
20 fhy2 20 y2
@D+ @ 574
1 € A 2 1 € A 2
—V -————V
G +574 @ =774

A razor-blade floats on the surface of water
contained in a glass. When the glass is
gently shaken, the razor-blade sinks. Mark
the incorrect statement :

(1) Volume of displaced water is lesser than
blades own volume.

(2) When the razor-blade sinks, the height
of the water decreases.

(3) For a floating body of greater density
than water its weight is balanced by the
compressive forces of the water below it.

(4) Weight of razor-blade is equal to the
weight of the displaced water due to
volume occupied by the razor-blade and
some additional region affected by
surface tension.

5.
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Two small, equal masses are attached by a
lightweight rod. This object orbits a planet;
the length of the rod is smaller than the
radius of the orbit, but not negligible. The
rod rotates about its axis in such a way that
it remains vertical with respect to the
planet.

(Assume in each case perturbation
maintains the rate of rotation, so that in
the co-rotating frame the rod is still
stationary but at an angle to the vertical.)

(1) There is no force in the rod; the
equilibrium is neutral with respect to
a small perturbation in the angle of the
rod

(2) The rod is in tension; the equilibrium is
stable with respect to a small
perturbation in the angle of the rod

(3) The rod is in compression; the
equilibrium is stable with respect to a
small perturbation in the angle of the
rod

(4) The rod is in tension; the equilibrium is
unstable with respect to a small
perturbation in the angle of the rod
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Two satellites are launched at a distance R
from a planet of negligible radius. Both
satellites are launched in the tangential
direction. The first satellite launches
correctly at a speed v, and enters a circular
orbit. The second satellite, however, is

launched at a speed %Vo- What is the

minimum distance between the second
satellite and the planet over the course of
its orbit?

1 1 1 1
(1) ER 2) gR (3) ZR (4) ;R

A hollow cylinder has length ¢, radius r, and
thickness d, where ¢ >> r >> d, and is made
of a material with resistivity p. A time-
varying current I flows through the cylinder
in the tangential direction. Assume the
current is always uniformly distributed
along the length of the cylinder. The cylinder
is fixed so that it cannot move; assume that
there are no externally generated magnetic
fields during the time considered for the
problems below. Assume current at t = 0 to
be I,. What is current I(t) for t > 0

__P
(1) I=T,e 2o
20,
2) I=I,e ™
_2Zuord,

@) I=Ie *

x

7H01fd,E

4) I=Ie %
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An engineer is given a fixed volume V_ of
metal with which to construct a spherical
pressure vessel. Interestingly, assuming
the vessel has thin walls and is always
pressurized to near its bursting point, the
amount of gas the vessel can contain, n
(measured in moles), does not depend on
the radius r of the vessel; instead it
depends only on V_ (measured in m?), the
temperature T (measured in K), the ideal
gas constant R (measured in J/(K ‘mol)), and
the tensile strength of the metal o
(measured in N/m?). Which of the following
gives n in terms of these parameters?
2V, o

M "=3Rr

10.
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M 3 RT

IV
@ n=23"nC
3 RT

3 2
(3) n=2YnC
3 RT

3 2
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3 RT
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12.
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A charged partlcle with charge q and mass
m starts with an initial kinetic energy K
at the middle of a uniformly charged
spherical region of total charge Q and
radius R. q and Q have opposite signs. The
spherically charged region is not free to
move. The value of K is such that the
particle will just reach the boundary of the
spherically charged region. How much
time does it take for the particle to reach
the boundary of the region.

(l)t_n ’4neOmR © t_n f27teo
qQ
3 t_n /271 OmR3 /47160 mR’

One insulated conductor from a household
extension cord has a mass per unit length
of u. A section of this conductor is held
under tension between two clamps. A
subsection is located in a magnetic field of
magnitude B directed perpendicular to the
length of the cord. When the cord carries
an AC current of "i" at a frequency of f, it
vibrates in resonance in its simplest
standing-wave vibration state. Determine
the relationship that must be satisfied
between the separation d of the clamps and
the tension T in the cord.

(1) T = 4ufd? @) T = 2ufd?
£2d? £2d?
(3) T=+ (4 T=£

11.

12.
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O0000m
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uf*d? uf*d?
T = T =
(3 T= (4 1=
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The dotted part of the lens is cut and kept
on the x axis as shown in the diagram. If
parallel paraxial rays are falling on this
system then the coordinate of image
formed after refraction from both the
lenses 1s (30, —1). If x = 2.5 then (all the
distance is in cm) (Assume lens have no
spherical aberration) :-

(1) y=2cm y

N

X
(3) y = 4cm ©,0
y
(4)y=4.5cm—

Figure, shows wave fronts in still water,
moving in the direction of the arrow
towards the interface PQ between a
shallow region and a deep(denser) region.
Which of the lines shown may represent
one of the wave fronts in the deep region?

ol

(2)y=6cm ]

P

deep ,IV
shallow 111
1I
—F

Q

M1 @) 11 @G IL (@) IV

13.

14.
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Q0000

1 y=2cm Y
(2)y=6cm 4XT_7‘_\ /\
(3) y = 4cm \(0’0)

S
7

y
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O A p MM M
Ol000I000NONNIrq OIONEIDIIDDIMOIDOIOD
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1I
—F

Q
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A series RLC circuit is activated by an ac
source of voltage V, volt and variable
angular frequency (®w) as shown in the
circuit. V, and V, are the potential drops
across RL and C respectively. Select the

correct statement:

(1) At low frequency limit, both V, and V,
are proportional to ®
(2) At high frequency limit, V, approaches

1
V, but V, is proportional to o

(3) At high frequency limit, both V. and

1
V, are proportional to o

(4) At low frequency limit, V_ = 1is

proportional to —, whereas V,

approaches Vg

15.

DOionooiiv, Diopomooonoorontioon
(w) U00ac IOOIDIIOOIONIRLC LOOICLE
O0j00I0oioimv,, ooov, 000RrL 00IC
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O0noomo

(4) 000I0DIDIDI0INImv, é Oooooamal
ooigiv,, v, 0iominoomm
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Three musicians experiment with the
Doppler effect. Musician A rides in a car
at a speed u directly away from musician
B who is stationary. Musician C rides in a
car directly toward B and travels at the
same speed as A. Musician A plays a note
at frequency f, on his trumpet. B hears the
note, adjusts his trumpet, and plays the
same note he heard. Choose the incorrect

statement :

<«<— A B
u

«— C
u

(1) The note heard by C coming from B will
be the same pitch as f,.

(2) The note heard by A coming from B will
be higher in pitch than f,.

(3) The note heard by A coming from B will
be lower in pitch than f,.

(4) The note heard by B coming from A will
be lower in pitch than f,.

A resistance of 2Q is connected across one

gap of a metre-bridge and unknown

resistance, greater than 2Q, is connected

across the other gap. When these

resistances are interchanged, the balance

point shifts by 20 c¢m, neglecting any end

correction, the unknown resistance is
(1) 3@ (2) 4Q (3) 5Q (4) 6Q

16.

17.
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QOO0 O0R0iB OIODooor dlv Crdodoo
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«— A B <« C
u u
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Ooioooon

(2) B 0I0ILITI0MA DII0OIDCI0IOIo0ny, O
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(3) B 0IOIOITIUIA OITO0IDCINOIO 00D, O
IRl

(4) A 0I0I0I00IB DI0OIDDIN0OI00Dy, O
IR

0578
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In figure suppose the transmission axes of
the left and right polarizing disks are
perpendicular to each other. Also, let the
center disk be rotated on the common axis
with an angular speed . If unpolarized
light is incident on the left disk with an
intensity I the intensity of the beam
emerging from the right disk is given by :-

Transmission axis

I

1
1HI= 6 I (1—cos4ot)

1
@)1= 6 I (1—cos2nt)

1
B3 I= gImax(l — cos 4mt)

1
@)1= gImaX(l — cos 2mt)

18. [OUIOI0DI0DNINIODIItioOnOIdiooom:
Hono0OCo0rdinoCoomoudndIcoon e
(T00IoI OOl OnIo0idle OlDOOD U000
Q0100 bo0r oo Dmooroborer_ 0oorg
QI Omnoon ool imrooridinnoadid
OolOM0D oo

Transmission axis

»
| P 0= ot
) ]
- i Transmission
axis
a >
70

I

1
1HI= 16 I .. (1—cos4wt)

1
@)1= 6 I (1—cos2nt)

1
B 1I= gImax(l — cos 4mt)

1
@1I= gImaX(l — cos 2mt)
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Moseley's law for characteristic X-rays is
given by

Jf =aZ-b)
Choose the correct statement .
(1) both a and b depend on the target
material.
(2) both a and b are independent of the
target material
(3) both a and b depend on the energy of
the electron beam
(4) a is dependent on the target material
but b is independent of target material.
Across a photoelectric cell a source of
variable potential difference is connected
and the photoelectric current is plotted
against the applied potential difference.
The graph in broken lines represents a
curve of current vs applied potential
difference. If the frequency is increased and
the intensity is reduced, the curve which
may now represents the situation is:

Al

A
B
[ — C
D [
0.0) >V
1A (2) B 3 C 4 D

19.

20.

ONOIrOx-IO0monoooolitmioonon
0Omnonomrom
Jf =aZ-b)
Oonoooldnoong
(1) a 000p QIOZO0O0OI0000000OIC000Nm@m
(2) a 0Ib QI0IO000I000000INIO00NO000Gm
(3) a UllIb OIODO0DCILEIOIOONDIZO0IC0d
I

(4) a O00MIDIO0NO0IC OOMmOmMOme id00Imomo
[OIod LG

0
[luNiomEOoOnobmoiooo fmor oot
O 0Ot A O
[0 000Ul oo oo g OXooibooro do oo
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Al

A
B
[ — C
D =
0.0) >V
(DA 2B 3 C 4D
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Figure (a) shows plot of voltage across the
capacitor as a function of the driving
frequency for a sinusoidally driven
electromagnetic oscillator LCR circuit.
Figure (b) shows phase angle ¢ (phase
difference between voltage and current) vs
/o, graph for same circuit, for three
different quality factor graph 1, 2, 3 of
figure (a) and each one can be matched by

one of graphs a, b, ¢ also of figure (b) :-

v

o/o,

figure (b)

figure (a)

(1) Graph (3) corresponds to graph (a)

(2) Graph (1) corresponds to graph (c)

(3) The circuit of graph 1 has high quality
factor.

(4) The circuit of graph 3 has high quality

factor.

21.
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The graph in figure shows how the
count-rate A of a radioactive source as
measured by a Geiger counter varies with
time t. The relationship between A and t is:
(Assume /n 12 = 2.6)

InA

23.

10 20 Time t (in sec)

(1) A =2.6 e (2) A =12 e ot
(3) A=2.6 01 (4) A =12 et

Statement-I : A photodiodes operates in

reverse bias.

Statement-II : The fractional change due

to the photo-effects on the minority carrier

dominated reverse bias current is more
easily measurable than the fractional
change in the forward bias current.

(1) Statement-I is true, Statement-II is true,
Statement-II is the correct explanation
of Statement-I

(2) Statement-I is true, Statement-I1 is true,
Statement-II is not the correct
explanation of Statement-I.

(3) Statement-I is true, Statement-II is
false.

(4) Statement-I is false, Statement-II is
true.

30

22.

InA

D00 0IONNI Geiger counter) U
0OIDOTOoDmItinIomdroia DOoo + Omom
0i000IOT00TO0N000DmA Ol Ol0iDiOinmon
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A bar of mass m, length d and resistance R

slides without friction in a horizontal plane,

moving on parallel rails as shown in figure.

A battery that maintains a constant emf ¢

1s connected between the rails, and a

constant magnetic field B is directed

perpendicularly to the plane of the page.

Assuming the bar starts from rest, Find

speed at time t :-

——o.—>

B (out,of page)_|

-

'
m

3) v :i(l_e—Bgdgt/mR)

Bdt
4) v= %(1 - e"‘R]

24.
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I o A A A
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0
O0moioomabolibiiitinmuooodiooo
Q0000 g ooooen

I

B (out of page)
—

——o.—>

. Bt
1)v= ﬁ[l—e“ ]

B2d%
@) V=§[1—emj

) v zé(l_e—BQdZt/mR)

Bdt
@ Va1
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An electron of mass 'm' and charge 'e' is
projected normally from the surface of a
sphere with speed v, in a uniform magnetic
field perpendicular to the plane of the
paper such that its strikes symmetrically
opposite on the sphere with respect to the
x-axis. Radius of the sphere is 'a' and the
distance of its centre from the wall is 'b'.
What should be magnetic field 'B' such that

the charge particle just escapes the wall :-

. ;
_ 2bmv _ 2bmv
(1 B= (b2 —azo)e @,B= (az +b20)e
(3) B= mvy, (4) ]_3):2111—VO
( bz—az)e (\/bz—az)e

25.
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(000 0000 000 =-000 O oinot ol oo oo oo
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3) B= mvy 4 B:2In—vo
() ( '—bz_az)e () ( bz_az)e
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An electron collides with an atom in its
ground state at rest. The atom then emits a

photon of energy E . In this process the

photon
change AE__ in the electron’s energy is
(1) Greater than E |
(2) Greater than or equal to E
(3) Equalto E | |

(4) Less than or equal to E

photon

photon

A charged object is launched inside a time
varying electric field. Its motion is recorded
by a video camera on a video tape. When it
is at a certain moment A, its position vector

7, velocity ¥

and acceleration 3 are

measured. A student watches the video at a
later time but mistakenly plays the tape in
the reverse direction. What is the position,
velocity, and acceleration of the object at

moment A observed by the student

respectively?
M7, v,a (2)-7,-v,—4a
@ 7,—v,4a 4y, v,—a

26.

217.
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M7, v,4a
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The figure shows the cross section of a long
cylindrical conductor through which an
axial hole of radius r is drilled with its
centre at point A. O i1s the centre of the
conductor. If an identical hole were to be
drilled centred at point B while
maintaining the same current density the
magnitude of magnetic field at O :-

(1) will increase
(2) will decrease

(3) will remains the same

(4) May increase or decrease
depending on the value of r.

A parallel beam of fast moving electrons is

incident normally on a narrow slit. A screen

1s placed at a large distance from the slit. If

the speed of the electrons isincreased, which

of the following statement is CORRECT ?

(1) Diffraction pattern is not observed on the
screen in the case of electrons

(2) The angular width of the central
maximum of the diffraction pattern will
increase

(3) The angular width of the central
maximum of the diffraction pattern will
decrease

(4) The angular width of the central
maximum of the diffraction pattern will
remain the same

28.

29.
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A spool consists a cylinder of radius R,
wraped with thread and its end caps have
radius R, as shown in the end view
illustrated in figure. The mass of the spool,
including the thread, is m, and its moment
of inertia about an axis through its center
is I. The spool is placed on a rough
horizontal surface so that it rolls without
slipping. When a force T acting to the right
is applied to the free end of the thread.

Friction force exerted by the surface on the
spool is given by :

All India Open Test/leader Test Series/Joint Package Course/JEE(Main)

M f=

@ f=

® f=

@ f=

I+mR,R,
I+mR}

I+mRR,

I+mR}

I-mRR,

I+mR}

I-mRR,

[+mR;

, towards right

, towards left

, towards right

, towards left

30.

[00NOIDIINIR, I000NOIOO0I0IOI O 00O
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m f= % T\, iomam
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@ = % T, QOnam
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PART B - CHEMISTRY

32.

Which of the following information is
incorrect ?
(1) Lyophilic sol can be coagulated by adding

a suitable solvent

(2) Butter may be classified as emulsion of

water in oil type ( w/O type)

(3) When dispersed liquid is added in an

emulsion, it form a separate layer.

(4) Milk is an example of positively charged

colloid.

Air is a mixture of a number of gases.
The major components are oxygen and
nitrogen with approximate proportion of
20% 1is to 79% by volume at 298 K. The water
is in equilibrium with air at a pressure of
10 atm. At 298K, if the Henry's law constants
for oxygen and nitrogen are 3.30 X 107 mm
and 6.51 x 107 mm, respectively, the mole

ratio of gases (O, : N,) dissolved in water is

about
11:2 @22:1
3 1:8 (4)1:3

31.

32.

oo troimroooIogoioa

(1) U0I0DU0mooionddbdnidoioorea
[nororoooIog

(2) U0IOI00OIOIDOIOIIo0ON w/o DO O
Qoibiouoonodroiodoog

6y A
0

(4) 00D0DIDOOICODolOnodooOoodoog

0 0 R A
OII0DDOIOodT2es KIOMODODIIOI20%
0i79% 0OI0OWNNINTUIOMANI10 atm OO
O0IOiOiOiOmONODNmees KIINIOMOIDOIOO
QUi OiotiooIgonIoooooomnuonron ot
3.30 x 107 mm [1116.51 x 107 mm [IT00

IONEILON o, : Ny 00001 000000m
11:2 2 2:1

3)1:8 @1:3
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34.

35.
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Which of the following is ferromagnetic
(1) CrO, (2) MnO

(3) Fe 0, (4) All of these

For the cell at 298K

Ag(s) | AgBr(s) |Br=(0.01M)| | I7(0.02M) |
Agl(s) | Ag(s)

the correct information is :

[Given : Ksp (AgBr) =4 x 1013 | Ksp (Agl)

_gx 1017 2:303RT

=0.06V ,log2=0.3]

1) Epy =0

@) E,, =0.018 V

3) K, for cell reaction = 2 x 10~

(4) AGO for cell reaction =—0.06 x 96500 x 3.7 J

For the reaction between A and B, the initial
rate of reaction (r,) was measured for
different initial concentration of A and B as
given below -

A/mol 1!

0.2 0.2 0.4
B/mol L' 0.3 0.1 0.05
ro/mol L' 1[5.0x 10 °[5.0x 10 1.4 x 10

Order of the reaction with respect to A and
B respectively, is \/2=1.4,4/3x10™

1 31
(1) 5’0 ) 2’3
3 5
3) 5’0 (4) 075

33.

34.

35.

HiotoItIoimmY Dooooreat

(1) CrO, (2) MnO
(3) Fe,0, (4) 0000000000
298K 1100

Ag(s)| AgBr(s) |Br-(0.01M)| | 1-(0.02M) |

Agl(s) | Ag(s)

Q0001000 0007 O

[[0UI0O Ksp (AgBr) = 4 x 10713, Ksp (Agl)
2.303RT

=8x 10717, =0.06V ,log2=0.3]
(1) By =0

@) E,, = 0.018 V

(3) LI K, =2x 10+

(4) 0 AGO =—0.06 x 96500 X 3.7 J
A [0 B OI0000OMNOOC0IO0OrA DONiBOOID
H 0

OIDIimO000 vy OO O0nUDOdoMongan-

A/mol L!

0.2 0.2 0.4
B/mol L™" 0.3 0.1 0.05
ro/mol L s 1[5.0x 10 [5.0 x 10 °[1.4x 10

A [lls Q00000 OO0 OIOD oo
J2=1.4,J/3x10™

1 31
(1) 570 2 93
3 5
(3) 570 (4) 0,5
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Which of the following notation of orbital is
incorrect considering the sign of wave

function?

1s

@) E><D X
P

Identify the incorrect information.

(1) Boiling does not occur when liquid is
heated in a closed vessel.

(2) If a liquid is in equilibrium with its
vapour, on increasing the temperature,
density of vapour decreases..

(3) At critical temperature, density of liquid
and vapours becomes the same.

(4) At critical temperatures, liquid passes
into gaseous state imperceptibly and

continuously

36.

317.
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39.

40.

41.
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5 moles of an ideal monoatomic gas is
compressed isothermally from (40L, 5 bar)
to 4L. The magnitude of maximum work
done on the gas in this compression is -

4
— —d
(1) —40 X 5 X In 20

4
_ —d
(2) — 40 X 5 X 100 X In 10

(3) +1800 L-bar

(4) + 1800 J

The degree of dissociation of PCl,(g) at
16.8 bar and 127°C is 0.4. The value of Kp
for the reaction

PClL(g) == PCly(g) + Cly(g) is -

(1) 3.2 bar
(3) 0.16 x 16.8 bar

(2) 3.2 bar!
(4) 0.4 x 16.8 bar

The solubility of AI(OH,) in a buffer solution
at pH= 8.0 is [Ksp of AI(OH), =2.7 X 10-27]
(1) 10"M (2) 2.7 x 10°M

(3) 2.7 x 10-5M (4) 2.7 x 103M
Total number of nodal plane present in
d orbital which used in hybridisation of XeF,
(D1 (2) 2

3 3 ®0

38.

39.

40.

41.

5 UI0I000ID0DINIIOUIOmUI 4oL, 5 bar)
0l4L DOID0O0DOIOOIOlooooodor U om
100
oooimod

4
— —d
(1) —40 X 5 X In 20

4
_ —d
(2) — 40 X 5 X 100 X In 10

(3) +1800 L-bar
(4) + 1800 J

16.8 bar [Il127°C DIIPCl (g) DIOIOOIIII
0.4 U7 O
PCl,(g) = PCl,(g) + Cly(g) OT00IKp [

00000

(1) 3.2 bar (2) 3.2 bar!

(3) 0.16 x 16.8 bar  (4) 0.4 X 16.8 bar
pH = 8.0 UII00IIOO0ITIALOH,) U000

(I Al(OH), OUKsp = 2.7 x 10-27]

(1) 10-™ (2) 2.7 x 10°M

(3) 2.7 x 10-M (4) 2.7 x 10-3M
XeF, 00 O0IIDI000DIO00DR-0000D00N

OI000000 Or 001 ooonom
(1) 1 2) 2
3 3 (4) 0
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43.

44.

45.

46.
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Which of the following ore is a mixed oxide
of two different metal

(1) Haematite (2) Chromite ore
(3) Coleomanite (4) Tincal

BeCl, + LiAIH, — X + Lid + AICl,
Total number of 3c—4e® bond present in
monomer form of compound (X)

(D1 (2) 2

(3 3 40

KO, + H,O—— KOH + O, + product (X)
Choose the correct about product (X)

(1) It has open book like structure

(2) It stabilized by urea

(3) It decomposes in presence of light

(4) All of these

Generally metal ion and their salts are
coloured due to presence of unpaired
electrons in metal ions. Which of the
following compounds are coloured

(1) Ce(SO,), (2) TiCl,

(3) Cu,Cl, (4) none of these

Which of the following will act as best
oxidizing agents

(1) CxO,
(3) WO,

(2) MoO,
(4) All of these

42,

43.

44.

45.

46.

oOmOImOooOIomoDnoIOmoeo
Oo0iooom

(1) 000000 (2) U000 0ood

(3) LI00I0000 (9 (000

BeCl, + LiAlH, —> X + Lid + AICI,

00 ) 010000100700000000] 8c—4e®
oo oo ooIooanom

1) 1 ©@) 2

@3) 3 4) 0

KO, + H,0—> KOH + 0, + UII(X)
000000 . Wi HI00II 00 OO0 Oooo oo
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OOiioomOooONoooOi it Dornoiooiom
(0001 O Of Cm O oA oo om

(1) Ce(SO)), 2) TiCl,
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0 o R
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(3) WO,

(2) MoO,
(4) 000000 OO

SPACE FOR ROUGH WORK / 0000I00O0MOO000ma

25/39



48.

49.
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An aqueous pink solution of Cobalt(II)
chloride changes to deep blue on addition
of excess of HCI this is because
(1) [Co(H,0),]*®is transformed into [CoCL ]*
(2) [Co(H,0)]**1s transformed into [CoClL,]*-
(3) Tetrahedral complex have larger crystal
field splitting than octahedral complex
(4) Octahedral complex have larger crystal
field splitting than squar planar complex
Which of the following leads to HOMO of

N, molecule

x
86
858

W > + XD

In the extraction copper from its sulphide
ore the slag is formed by adding with of the

following
(1) Si0, (2) FeO
(3) PO, (4) CaO

47.

48.

49.

HI000arn foooioridibdtibOomoooon
HC1 UI0INODOooninoomooionona
00T 0mi00r Oron i
(1) [Co(H,0)J*®, [CoCl ]+ I OOIIIINIOTIOION
(2) [Co(H,0) ], [CoCl,J> I OIIIINOTIOI00
(3) LIUDOIDODIDbioiiooonond
[00000i00o0n oo iuoor dmao oo it
(4) II 0000000 UINOMDOObom
0 A

HoDMOIMN, OIOHoMo UM oM

0%
e
958

@) OO + &
CI000 00 000V 00 0000 0 0000 D0 0 0o

DI0DDI00I00DIODINIDO slag) 10000 OM
(1) Si0, (2) FeO
(3) P,0, (4) CaO
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52.
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Which of the following molecule cannot act
as a bidentate ligand

(1) dien
(3) bn

(2) tn
(4 gly™

In the carbyl amine reaction the number of
moles of KOH & CHCI, used permole of iso
cyanide produced are X, & X, respectively.
Find out X, — X, :

M1 2) 2
(3)3 (4) 4
R-G-OR _LAML LG

0

B & C both gives +ve iodoform test :
R & R'can be :
(1) —Et, —Et

(2) —CH, ,—CH

CH.
() —CH, ; —CHZ
"NCH,
CH
(4) —Et : —CHZ
“\CH,

50.

51.

52.

[HiOIan oo UimoT donloodolbiior tibaoa
Holoonbrooorod

(1) dien
(3) bn

(2) tn
4 gly™

Q00000 Oitdor Oronodn Diooao o0
RN nECe) s muiiiye) : (o) Ui NiN|
DIoDODoox, 00 X, 0iIX, — X, 000nogd

M1 2) 2
3)3 (4) 4
R—ﬁ—O—R‘ ﬂ B+C

0

B (I ¢ Qi0ImoroUidoominooroonm
R 00 r' 000O00M

(1) —Et,—FEt
(2) —CH, ,—CH

3

CH.
8) —CH, ; —CcHZ
"NCH,
CH
(4) —Et : —CcH”
“\CH,

SPACE FOR ROUGH WORK / 0000I00O0MOO000ma

27/39



All India Open Test/leader Test Series/Joint Package Course/JEE(Main)

Phosphinic SO, PCL
53. Aad A B ¢ D

Incorrect statement :

(1) D is insoluble in alkali

(2) Aisformed when phenol is heated with
Zn dust

(3) B when treated with fuming NaOH
followed by acidification it is converted

into phenol
(4) Compound C having chlorine

54. Which of the following order is correct
regarding boiling point ?
(1) nC,HOH > nC HNH, > (C,H),NH >
C,H.N(CH,),> C,H . CH(CH,),
(2) Propan-1-ol > Propanal > Acetone >
Methoxy ethane > n-butane
(3) Pentan-1-ol > Butan-2-ol > Butan-1-o0l>

Ethanol > Methanol

(4) CHCL, > CH,CI, > CCl,

53.

54.

Nere

000l00oom

(1) D, UIN0IOmood

(2) D000 EZ. U000 OI0IoTmA
[Oi0000onoa

3) B, UlINaOH OIOMIOOONIONOOIOMO
N M

(¢) -UlMulc Oionioooomot

8 0

(1) nC,H,0H > nC,H,NH, > (C,H),NH >
C,H.N(CH,), > C,H.CH(CH,),

(2) 0i00-1-000 > 0I0000> 0looio > oomood
000 > w-0000

(3) 0I00-1-000 > [000-2-0I00 > I000-1-000 >
000lO > 00O

(4) CHCI, > CH,CI, > CCl,
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Which of the following ether can not be
synthesised by Williamson's ether
synthesis :

(1) Me,C-O-Me

(2) C-C-C-0-C-C=C

(3) Me,C-O—Ph

(4) Ph—O-Et

Which of the following hydroxy ether give

+ve test with Tollen's reagent :

0)

el
OH
0O OH
CH,

OH
0
@)

(4) CH3—(|3H—OCH3
OH

55.

56.

L 0EA A0 A OO
OoOImuoomOorooOoom

(1) Me,C—O-Me

(2) C-C-C-0-C-C=C

(3) Me,C—O—Ph

(4) Ph—O—Et

0
OIN0OND LOdiiEEoo00m

OH
0
©)

(4) CH3—(|3H—OCH3
OH

SPACE FOR ROUGH WORK / 0000I00O0MOO000ma
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Benzoic acid & salicylic acid can be
distinguished by :
(1) FeCl, solution (2) Litmus paper
(3) Br, water (4) Both (1) & (3)

Which of the following reaction give product
with C=N-N linkage & Yellow ppt. :

(1) RCH=CH-CH=0 + H,N— I(|)_N1{_NH2L+>
0)

0
2) (j +CH,CH,-NH,—H
C—CH,
3) Og + HZN—NH@ NO,—>
NoO,

//O

+HN-OH——>

(4)

57.

58.

0 o O
[OoIo0rOoroloOunom

(1) FeCl, 0000 (2) (000000

(3) Br, Ul (4) (1) U (3) LI
HogIoioiL oo onodoromononomd9
L0000 0I0IDor rLO0 e=N-N OO0 oownd
0o

(1) RCH=CH-CH=0 + H N~ C-NH-NH,—>

0
2) (j +CH,CH NH,—H
C—CH,
3) Og B HZN—NH@ NO,—>
Xo,

(4)

+H,N-OH——>
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60.
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4-carbohydrate glucose, lactose , sucrose,

starch are present. Different test is carried

out with 4-carbohydrates separately.

Following observation takes place.

(a) Heated : it is charred

(b) I, solution : no violet colour

(c) Fehling solution : reddish brown ppt. is
observed

(d) It does not reduce copper(Il) acetate to
Cu,0. No red precipiated is observed in
5 min.

The carboxylate which satisfy all the above

observation

(1) Glucose (2) Lactose

(3) Sucrose (4) Starch
1
CH=CH-CI’
(IjH:;
(lj_CH:;
) cr'
Cl

Which Clis most suscepetible to be attacked
by aqueous KOH.

(1) Cci (2) CI? (3) CI? (4) CI*

59.

60.

4-0INIO0D0 000U OImononm
OI000diolio0 ioioio dioo i biodr oo om
O0000TOI00ooDonmolooo OO

(2) UUIOOIICOIO0ICN charred) LIOLXOTOO]
(R
(c) QOIU0IDOO0MUOMNmO0Idnmnomomo

(d) D000 ar) 0i000i0Icy,0 Lin00oon
L0005 JuinO0on Cimidnd Doooomioan ooy
Qinogd

N I T
(1) 000 (2) U000
(3) 00O (4) 100
1 CH=CH-CI’
(IJH:;
(lj_CH:s
) cr'
Cl
U00IKoH [IIUIMNIcy Il polronoioono
Q00O onIooonom
(1) CI' (2) C2 (3) CI? (4) C1*

SPACE FOR ROUGH WORK / 0000I00O0MOO000ma
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PART C - MATHEMATICS

61. The mode of following frequency distribution
is
Class [0-5|5-10|10-15|15-20 | 20—-25 | 25—-30
1, 3 4 7 11 2 5
171
@ 75 (2) 13.35
215 7
Cry @5
62. A—(A-B)is-
(HAUB (2ANB
(3)AnBe 4) AN B
63. Exact set of values of a for which
x3(x + 1) = 2(x + a) (x + 2a) is having four
real solutions is-
ot
<y
64. Let Pisany point on the ellipse =z + o 1.

S, and S, its foci then maximum area of
APS S, is (in square units)

(1) b%e (2) a%e
(3) ab (4) abe

61. [I0IUO0IN000IOIOOOOIOMOL
Class | 0-5[5-10]10-15[15-20 [ 20-25 | 25-30
1 3 4 7 11 2 5
171
G)-i; (2) 13.35
215 7
3) 13 (4) 5

62. A—(A-B)ll
(HDAUB 2)ANnB
B)AnBe 4 A~ B

63. a UI0ONOTIODIOODOOMOOONLO
x3(x + 1) = 2(x + a) (x + 2a) UIIIIO00IOODO
OImIO-

B
x> y2 -

64. DJD[DDHDUDDU[g +§ =1{00I00I00NP DS, 000
S, I0DMIODINmIaPS, s, 0I0MO000OO0
OI0d0I0OmIOn
(1) b2%e (2) aZe
(3) ab (4) abe
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66.

67.

68.

69.
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If f: R— R and f(x) is a polynomial function | 65. [I0If : R — R D0If(x) DON0ION0000 00000
of degree ten with f(x) = 0 has all real and NIMO0Nf (=) = 0 OI00I0000IDI0O000m0ng
dl'Stll';Ct roo”ts. _Then the equation IMOODOO0N(F )2 — F®)fx) =0 000 -
('@)*~ /®)/"(x) = 0 has - (1) DOm0 o0 0000
(1) no real roots () 10 000I0ONOO0DIO0
(2) 10 real roots (3) 6 DIOIODIOO0ID
(3) 6 real roots .
(4) 8 real roots (4) 8 D0IDO00OIDNO0
If a, b, ¢ are three complex numbers such | 66. [0l0la, b, ¢ 0010000]000000000000 DI
that a2 + b2+ ¢2=0 and a2+b2+c2=0
(b? +¢%) ab ac (b? +¢%) ab ac
ab (c® +a?%) be |=Ka®b** ab (c® +a?%) be |=Ka®b**
ac be (a® +b?) ac be (a® +b?)
then value of K is N SR
1 (2) 2 3) -2 4) 4 D1 (2) 2 3) -2 4) 4
111’1’1 (Sine)(sine—sin2 9) iS 67. hm (Sine)(sine—sin2 9) DHDH
00" 00"
11 2 et el @0 1 2 et B)el? (40
Number of complex numbers z such that | g, JIODIDO0ON, OXO00MINO) 2| 42— 3% =0
|z|+z-3Z =0 is equal to NNl
(1) 0 )1 (3) 2 (4) 3 (1o 21 (3) 2 4)3
Number of rational terms in the expansion | 69. (3% 53 )400 O000I00 00 0000000010 01 0oom Ot
+
400
of (55 1 55) s ala{ujunin)
)17 @) 20 3102 (4) 150 (1) 17 (2) 20 (3)102  (4) 150

SPACE FOR ROUGH WORK / 0000I00O0MOO000ma
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70.

71.

72.
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2
Range of sinl(;:izj is
T T T
ofsd  #ps
T rr
(&[ f2} (®{6?j

Consider a function f : [-1, 1] > R

where f(x) = a;sin'x + o,(sin'x)? +

; n—lx) (2n+1) __

e Cit cot™!x

Where o.'s are positive constants &
n € N <100, then f(x) is

(1) one-one & onto

(2) one-one and into

(3) many one & onto

(4) many one and into

X

Let f(x)= [~

1

then f(ez) f(iz)

tan't

dt (x> 0)

M5 @) n

(3) 2n @E

70. sin”
(2+

71.

72.

1+x2

j Qoo

|55 @[of]

T T
®|-53] @[55
0000000 : -1, 11 > R,
D0 f(x) =

Cigneny (sin'x) (2n+1)

0o, M0N0OIO000N R e N < 100 OII0I/(x)
iinl

(1) 0OCmIonT
(2) 0OmIunx
(3) D00DmIonT
(4) 000OOmIO0T

a,sin7'x + a,(sin~'x)? +

— cot1x

0 () = .Ttan t

1

00 £(e?) —f(eiz) o

dt (x> 0)IL

M @

(8) 2 @ 7
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74.

75.

76.
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Solution of differential equation

dy _ 1 is
dx xy(x’siny® +1)

(where C is integral constant)

:( 1 cosy® siny’ j
e’ | - =C
M [x2 2 2
:( 1 cosy® siny’ j
e’ | 5+ - =C
@ [X2 2 2
:( 1 cosy® sin® yj
e’ | < - =C
®) [x2 2 2
@) & (%_ cosy smyj _C
X 2 2

If 3cosO + 4s1in0 = 5 then 3sinb — 4cos0 1s

M1 @1 @0 @y

Area bounded by the curvesy = |x| — 1 and
y =—|x| + 11is (in square units)

(1) 2 (2)3 (3) 4 (4)5

Suppose f(x) is a differentiable real function

such that f(x) + f'(x) <1 for all x and f(0)=0.
The largest possible value of f(1) is

1)1 (e-1)
e

@ @7 @

73.

74.

75.

76.

O0ODI0oIO0T

dy _ 1 Qoo

dx xy(x’siny® +1)

O0ilc DDDomO0NnE

1) e [1 y* smy j
X

o or[Loms )
X

(3 e [iz_c j=
X

(4) ey2 (LZ_COﬂer —
X 2 2
UI003cosd + 4sin6 = 5 [I113sin® — 4coso LI

Q

M1 @1 @0 @,

000y = |x| — 1 0llly =— x| + 1 Q0OOD)
0

1) 2 (2) 3 (3) 4 (4)5

00/ ) DOWDODONIDDhUbininoDa
D00 DT0ODNf (%) + f'(x) < 1 000 (0) = 0 OI
f@) UI0DO0orooroo

(e-1)
()1 -

@ ®c @

SPACE FOR ROUGH WORK / 0000I00O0MOO000ma
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78.

79.

80.

81.

,theny'atx=11s

1)1

(2) 2 3)5 47

Let ABC =1 then tr(ABC + BCA + CAB) is
(where order of matrices A, B, C is 3 and
tr(A) is sum of diagonal elements in A)

1) 3
(3) 12

@9
(4) 15

Number of solution(s) of the equation
2 9 5X 2 . T .
cos” 2x + cos I=00s2xcos 5X in [O,g} is

1o @21 3) 2 (4) 3

Let the radius and height of right circular
cylinder is related as r? + h = 6. If the volume

r
of the cylinder is maximum then — is

h

1
@ 73 @43 1 4)3

Differential equation of y = Ae®® + Be 2 is
(Where A & B are arbitrary constants)

d’y dy

dy 2 X
@ dx x @ dx® dx ¢

d2y d2y

Yo L A

71.

78.

79.

80.

81.
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X=....00

OMx=y®  OMO0x = 1 00y OI0

3)5 4)7

IABC =1 ITtr(ABC + BCA + CAB) [l
(O0IOT0MIA, B, ¢ OO0 00trA) OIO0OIA
0 ey

(13 2)9

(3) 12 (4) 15

1)1 2) 2

Hioman {Og} [0100IC0a

cos? 2x + cos® % =cos 2x cos? 5x [ 100 1]
O0a0om0
(10 @1 (32 (4) 3

[0 00UNOn0or@0ooIOminooron O dmog
O0000¢2 + h = 6 O

DHD]DDDUD[HDDHU% i

1
OF @B @1 @3

y = Ae? + Be2x UIU00OIDOIOIOTC O
(O0A 0B DO00IO0O0I0H

dy o d’y dy
-7 _ - _ 2 =0
@ dx x ) dx? dx+e
d2y d2y
® 3= =° @z
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83.

84.

85.
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1
then Itarf1 (
0

tanx —2cotx)
== 27 ldx s

3
1 fis
—a+—= -—-1
(1) T-a 2 (2) a 2
n 1
+n— ——+=
B)a+n-1 (4) o 575

Let two fair dices A and B are thrown. Then
the probability that number appears on dice
A is greater than number appears on dice B
is :-
3 7
— 4 —_—
G @

5
O @5

The length of subtangent to the curve
Jx + \/§ =3 at the point (4, 1) is

my @5 @3 @2

1 X y

The value of |2 sinx +2x siny +2y| 18

3 cosx+3xXx cosy+3y

(1) cos(x +y) (2) cos(xy)

(3) sin(x +y) (4) sin(x—y)

82.

83.

84.

85.

1
000 tan™ (22 g = 07
0 2

1
07 [ran (42022000 gy gy

0 3
1 I
—a+—= -—-1
(1) T—a 2 (2) a 2
n 1
+n— ——+=
B)a+n-1 (4) o 275

O0nOoooonnonA ool OCmoinom A
0 8 e M
L

3 7
(3) 1 (4) 17

5
O @

000z 4 /y =3 OOI0DONO0O0C4, 1) O0O0I0000
HO00moond

1 1
vy @5 @3 @2
1 X y
2 sinx+2x siny+2y| OIO0IOO0
3 cosx+3x cosy+3y

(1) cos(x +y) (2) cos(xy)

(3) sin(x +y) (4) sin(x—y)

SPACE FOR ROUGH WORK / 0000I00O0MOO000ma
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88.

89.

90.
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If both (A—%) and A+% are orthogonal

matrices, then
(1) A is orthogonal
(2) A 1s skew symmetric matrix of even order

3
A’==1
®3) 1

(4) A is skew symmetric matrix of odd order
If the tangent and normal to a rectangular
hyperbola xy = c¢? at a variable point cut off
intercept a,, a, on x-axis and b,, b, on

y-axis, then (a,a, + b b,) is

w2z @y @0  @-1

Let 4, b, ¢ are unit vectors and

4b=Db.¢c =¢.4 =cosO then maximum value
of 0 1s where 0 €[0,n]

i 2 57 i
my OF OF @

/n
If the curves y = TX and y = Ax?

(where A i1s constant) touch each other,
then A 1s

e 1
1 - —_
()3 3) 30
Let X =x4+yb+z¢ and
A(axb+bxc+exd)=2x+y+2)
(where x +y + z # 0) then [QEE] 1s -

3
(2) 3e (4) .

3 5
Wy @, @ @2

86.

87.

88.

89.

90.

Dw@_

il

(1) A 0I00O00000oo

(2) A D0IOI0IOOnNOI OO ooOnDoImon
(3) A” =%I
(4) A 0000 OMCNooOooIOmooioo
OI0I0000IoOiiii0lxy = <= DOMODOIOOIOD
[0I0I000NOmoOtCoioComOImbooix OoToo
a,, a, Uy 0000, b, OINIDICOI00O0OM!
(a,a, +b,b,) L0

%) DDJH[A+% O0noinoolong

w2 @y @0

(0 &, by¢ DOMIOIOONOLT
ab=bc=¢ca=coss UI0Ie OUOIOOOIO0D
DHDU]HDD[EGG[ ]

(1) g 2) 3

(4)-1

5
® 5 @Dy

/nx

DHDHDDUy—— 00Ty = ax2 (U0 000000
DDDDDETDDDHDDDD[D[HDMM i

e 1 3
(1)5 (3)% (4)g
0000 % =xﬁ+y5+z§ aan
r(axb+bxc+ixd) =2(x+y+z)

Q0 x+y+z=0)0000[abe| 00

(2) 3e

3 5
m; @, @, @2
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