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SOME USEFUL CONSTANTS

Atomic No.

Atomic masses :

H=1,B=5C=6,N=7, O=8 F=9, Al=13, P =15, S =16,
Cl =17, Br = 35, Xe = 54, Ce = 58
H=1,Li=7,B=11,C=12,N=14,0=16, F=19, Na = 23, Mg = 24,
Al=27,P=31,S =32, Cl =35.5, Ca=40, Fe = 56, Br = 80, I = 127,
Xe = 131, Ba=137, Ce = 140,

Boltzmann constant

Coulomb's law constant

Universal gravitational constant
Speed of light in vacuum
Stefan-Boltzmann constant
Wien's displacement law constant
Permeability of vacuum

Permittivity of vacuum

Planck constant

k = 1.38 x 102 JK!
1
4,
G = 6.67259 x 107! N-m? kg2

c=3 %X 108ms!

6 = 5.67 x 10°® Wm2-K+
b =2.89 x 103 m-K

n, = 4n X 107 NA?

1

Mo
h =6.63 x 103 J-s

=9x10°

EO—
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HAVE CONTROL — HAVE PATIENCE — HAVE CONFIDENCE = 100% SUCCESS
( BEWARE OF NEGATIVE MARKING )

PART-1: PHYSICS
SECTION-I (i) : (Maximum Marks: 24)

o This section contains SIX (06) questions.

® Each question has FOUR options. ONE OR MORE THAN ONE of these four option(s) is (are)
correct answer(s).

o For each question, choose the option(s) corresponding to (all ) the correct answer(s)

® Answer to each question will be evaluated according to the following marking scheme:

Full Marks : 14 [If only (all) the correct option(s) is (are) chosen.

Partial Marks . +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks : +2  If three or more options are correct but ONLY two options are chosen
and both of which are correct.

Partial Marks : +1 Iftwo or more options are correct but ONLY one option is chosen and it
is a correct option.

Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered).

Negative Marks : -2 In all other cases.

® For Example : If first, third and fourth are the ONLY three correct options for a question with
second option being an incorrect option; selecting only all the three correct options will result in
+4 marks. Selecting only two of the three correct options (e.g. the first and fourth options),
without selecting any incorrect option (second option in this case), will result in +2 marks.
Selecting only one of the three correct options (either first or third or fourth option), without
selecting any incorrect option (second option in this case), will result in +1 marks. Selecting any
incorrect option(s) (second option in this case), with or without selection of any correct option(s)
will result in —2 marks.

1. A spherical surface separates air & medium for which p = 1.615 for violet and p = 1.600 for red
color. A paraxial beam parallel to optic axis is incident on the surface as shown. The distance

between point of convergence for violet and red color is Af.

air 10cm
—
e il

(A) Af=0.41 cm
(B) Point of convergence for red is closer to optical centre than that for violet.

(C) Point of convergence for violet is closer to optical centre than that for red.

(D) Af=0.84 cm.

Space for Rough Work
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2. A cubic frame is made of 12 rods each of mass m and length £.
A B
*H
D C K
0
E F
o] i
L G

23
(A) The moment of inertia of the cube about its face diagonal (BD) is ?mﬂz.

(B) The moment of inertia of the cube about an axis passing through the center of cube and

14
perpendicular to one of the face (HI) is Tmﬁz.

32
(C) The moment of inertia of the cube about one of the side of cube (AB) is Tmﬁz.

(D) The moment of inertia of the cube about an axis passing through the center of the face

23
and the midpoint of the one of the side (JK) is ?mﬁz.

Space for Rough Work
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3. A smooth sphere of mass 1 kg is tied to a fixed point by an inextensible string and suspended from

the roof. Another identical sphere impinges directly on it with speed 5 m/sec in a direction making

: . . T |
an acute angle 30° with the string. Co-efficient of restitution is -

(A) Speed of sphere B just after collision is 3 m/s.
(B) Speed of sphere A just after collision is 2 m/s.
(C) Impulse due to normal force between two spheres during collision is 6 N-S

(D) Impulse due to tension in string during collision is 3 N-S.

Rank the magnitude of ?{ B - dU for the closed paths shown in figure from the smallest to largest.

(A) a,b,c,d (B) a,b,d, c (C) a,d,c,b (D) a,c,b,d

Space for Rough Work
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5. A point charge q is placed at origin. The electrostatic energy stored in the space around the point
charge in various volumes as mentioned in listed in options below. Choose the correct option(s)
below.

2.3

A small cube with edge size a (a << r) placed at (r, 0, 0) has qa
(A 32n2¢gort

amount of

energy.

q2a3

16m2gor4

q2

l6mepa

(B) A small cube with edge size a (a <<r) placed at (r, 0, 0) has amount of energy

(C) Energy stored in volume given by a’> < x* + y* + z* < 4a’ is

q2

32mepa

(D) Energy stored in volume given by a’> < x* + y* + z* < 4a’ is

6. A string of mass 0.2 kg and length 2m is tied at two ends to fixed supports under a tension of 10 N.
A point P on the string is found to travel from one extreme to other in 0.1s. Taking one end as x =0
and the other end x =2 m and t = 0 as the time when P is at rest. (Position of P is x) The correct

statements will be :-

(A) For 0 <t<0.1s, energy flows across P in positive x-direction for 0 <x <1 m
(B) For 0 <t<0.05 s, energy flows across P in negative x-direction for 0 <x < Im
(C) Att=0.05 s, rate of energy flow through P is zero for x = 0.5 m

(D) Att=0.1s, rate of energy flow through P for all values of x is zero.

Space for Rough Work
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SECTION-I (ii) : (Maximum Marks: 12)

Y This section contains FOUR (04) questions.
® This section contains TWO paragraphs.
Y Based on each paragraph, there are TWO questions
Y Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct
Y For each question, choose the option corresponding to the correct answer.
Y Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 IfONLY the correct option is chosen.
Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered).
Negative Marks : —1 In all other cases.

Paragraph for Questions 7 and 8
Nuclear binding energy varies from nucleus to nucleus, it is necessary to compare the binding energy per
nucleon basis. If we find binding energy per nucleon for a given element it can be given as binding
energy divided by the nucleon number A as
AE  Amc?

BEN =3 =%

We can define binding energy per nucleon theoretically as the amount of energy needed to remove a

nucleon from nucleus of an element.
7. The binding energy of deuteron (fH) is 1.15 MeV per nucleon and an alpha particle (‘2‘He) has a
binding energy of 7.1 MeV per nucleon. Then in the reaction
*H + H — jHe + Q
the energy Q released is :
(A) 1MeV (B) 11.9 MeV (C) 23.8 MeV (D) 931 MeV
8. What is the energy released in the fission reaction
BU > WX + WY 4+ 2n
given that the binding energy per nucleon of X and Y is 8.5 MeV and that of 336U is 7.6 MeV?

(A) 176.2 MeV (B) 183.7 MeV (C) 195.4 MeV (D) 208.6 MeV

Space for Rough Work
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Paragraph for Questions 9 and 10

An electromagnetic wave can be represented by E = A sin (kx — @Ot + (I)), where E is electric field
associated with wave. According this equation, for any value of x, E remains sinusoidal for — 00 <t < o0,
Obviously this corresponds to an idealised situation because radiation from ordinary source consists of
finite size wavetrains. In general, electric field remains sinusoidal only for times of order T., which is
called coherence time. In simpler language it means that for times of order T., a wave will have a
definite phase. The finite value of coherence time could be due to many factors, for example if radiating
atom undergoes collision with another atom then wave train undergoes an abrupt phase change or due to
the fact that an atom responsible for emitting radiation has a finite life time in the energy level from
which it drops to lower energy level, while radiating. Concept of coherence time can be easily
understood using young's double slit experiment. Let interference pattern is observed around point P at

. .\ . . r r )
time t, due to superposition of waves emanting from S, and S, at times t = —L and —zrespectlvely,
v c

I, — 1

where 1, and r, are the distance S|P & S,P. Obviously if << 1., {where ¢ =3 x 10® m/s} then,

wavetrain arriving at point P from S, & S, will have a definite phase relationship and an interference
pattern of good contrast will be obtained.

P

9. Which of the following statements is incorrect in the diagram given :-
(A) Central fringe (near O) will always have a good contrast.
(B) As we move on the screen towards higher orders, contrast will become poorer.

©) If we move S, parallel to S;S, there will be no change in contrast of fringes on screen
around O.

(D) If we move on screen away from O, fringes will disappear beyond a certain limit.
10. If coherence time is of order 10~ '° second and screen is placed at a very large distance from slits in
the given figure, then :-
(A) For d=0.3 cm, we will not get any fringes on screen (except central maxima)
(B) Ford=0.03 cm we will get fringes on a large part of screen.

(C) For d =3 cm we will get fringes on entire screen.

(D) We will get fringes on entire screen, irrespective of value of d.

Space for Rough Work
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SECTION-II : (Maximum Marks: 24)

® This section contains EIGHT (08) questions. The answer to each question is a NUMERICAL VALUE.

Y For each question, enter the correct numerical value of the answer in the place designated to enter the
answer. If the numerical value has more than two decimal places, truncate/round-off the value to Two
decimal places; e.g. 6.25, 7.00, —0.33, —.30, 30.27, —127.30, if answer is 11.36777..... then both 11.36
and 11.37 will be correct)

Y Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 If ONLY the correct numerical value is entered.
Zero Marks : 0 Inall other cases.
1. A rod of length 1m rotates about one of its end points with an angular velocity 2 rad/sec in a plane

perpendicular to the magnetic field B = 2T as shown in the figure. Then find magnitude of electric
field (in SI unit) at the mid point of the rod.

e o T b ! e BZZT

4 = k4 w k4 4

o x*rii‘g wWooowW

2. A steel rod at 25°C is bolted at both ends and then cooled. By how many °C should the rod be
cooled so that it will rupture ? Assume that till rupture, Hooke’s law is obeyed. (0l = 10 x 107°
°C, Y =2 x 10" N/m? and o, (breaking stress of steel rod) = 4 x 10® N/m?)

Space for Rough Work
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3. The velocity distribution in a viscous flow over a plate is given by u = 4y — y* for y < 2m where
u = velocity in m/s at a point distant y from the plate. If the coefficient of dynamic viscosity is

1.5 Pa.s. Determine the shear stress at y = 1m (SI units)

4, In the figure shown water is filled in the cylindrical tank of cross-sectional area 100 cm® up to a
height of 10 cm. The mass of the thin, tight fitting and frictionless piston is 100 kg. The small hole

in the piston has area 24/2 mm?. Due to weight of the piston water spurts upwards in a jet from the

hole. Find the time (in sec.) in which the tank becomes empty. (Assume that spurted water does not

t

fall back on piston)

Space for Rough Work
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5.

A battery of emf E; = 12.5 V is connected across a 4m long uniform wire having resistance 4Q/m.
Two cell of small EMFs &, = 2V and &, = 4V having internal resistance 2Q and 6 respectively

are connected as shown in the figure. If galvanometer shows no deflection at the point N, the
distance of point N (in m) from the point A is equal to :

Eyp R =40
I AAA
A N B
'E.l I‘l
At ——
EQ I‘Q

6. If the block shown in figure is displaced slightly and released, find the time period of oscillations

of the block is found to be 21, / PTm. Find P.

Space for Rough Work
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7. A boat travel, between two points A and B on the opposite banks of a river (figure), always
following the line AB. The distance S between points A and B is 240 m. The velocity of the river
flow v; = 24/2 m/s is constant over the entire width of the river. The line AB makes an o = 45°
with the direction of the current. The boat moves to cover the distance AB and back in a time t =
24/3 min. The angle B remains the same during the passage from A to B and from B to A. With
what velocity u, should the boat travel ?

B

8. At an instant t = 0, Block A of mass 1 kg is moving with speed 8 m/s towards right on rough
surface of block B of mass 3 kg. Block B, which is placed on smooth horizontal surface is moving
with speed 4 m/s towards right at same instant (t = 0). The net work done against the frictional
force in long time is (block A will not fall from block B)

Sm/s
A —
4m/s
—
Space for Rough Work
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PART-2 : CHEMISTRY
SECTION-I (i) : (Maximum Marks: 24)

°® This section contains SIX (06) questions.
® Each question has FOUR options. ONE OR MORE THAN ONE of these four option(s) is (are) correct

answer(s).
® For each question, choose the option(s) corresponding to (all ) the correct answer(s)
® Answer to each question will be evaluated according to the following marking scheme:
Full Marks . +4 If only (all) the correct option(s) is (are) chosen.
Partial Marks : +3 If all the four options are correct but ONLY three options are chosen.
Partial Marks . +2  If three or more options are correct but ONLY two options are chosen and

both of which are correct.

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a
correct option.

Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered).

Negative Marks : -2 In all other cases.

Y For Example : If first, third and fourth are the ONLY three correct options for a question with second
option being an incorrect option; selecting only all the three correct options will result in +4 marks.
Selecting only two of the three correct options (e.g. the first and fourth options), without selecting any
incorrect option (second option in this case), will result in +2 marks. Selecting only one of the three
correct options (either first or third or fourth option), without selecting any incorrect option (second
option in this case), will result in +1 marks. Selecting any incorrect option(s) (second option in this
case), with or without selection of any correct option(s) will result in —2 marks.

1.
SOCI C,H,OH D
/\é/ = : > "X" Isomeric alkenes %2- "Y" TIsomeric
= Pt
OH
product.
X+Y)is:
(A) 3 (B) 2 (©) 4 D) 8
2. Which is best graphical representation of atomic radius for 3d series elements.
N N (B) rT‘ \_/ (©) rT‘ /_\ ®) | N\
Z— Z— zZ—> Z—
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3. Which is/are correct statements ?
(A) AgBr shows Frenkel defect as well as schottky defect.
(B) Density may be increase due to impurity defect.
(C) End centred cubic unit cell does not exist in nature

(D) Orthorhombic crystal system has three bravias lattices.

4.
@ ay O ey ﬁ Iv) \@
Which of the reactan‘: will formed optically active product after reductive ozonolysis.
(A) 1 (B) 1 (C) 1 (D) IV
5. Which process of metal purification is also associated with distillation of metal
(A) Parke's process (B) Amalgamation
(C) Polling (D) Puddling process
6. Acetone and carbon disulphide form binary liquid solution showing positive deviation from

Raoult’s law with a maxima in Py vs X graph. The normal boiling point (T,) of pure acetone is less
than that of pure CS,. Pick out the incorrect statements among the following.

(A) Boiling temperature of mixture is always less than boiling temperature of acetone.
(B) Boiling temperature of Azeotropic mixture is less than boiling temperature of pure CS,

©) When a small amount CS, is added to excess of acetone boiling point of Resulting
mixture increases.

D) A mixture of CS, and CH;COCH; can be completely separated by simple fractional

distillation.

Space for Rough Work
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SECTION-I (ii) : (Maximum Marks: 12)

Y This section contains FOUR (04) questions.
® This section contains TWO paragraphs.
Y Based on each paragraph, there are TWO questions
® Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct
Y For each question, choose the option corresponding to the correct answer.
Y Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 IfONLY the correct option is chosen.
Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered).
Negative Marks : —1 In all other cases.

Paragraph for Questions 7 and 8
Observe the following reaction sequence and give answers to questions given below :

CHjy K
AlCl Zn/Hg _ 1) SOCI, -
@ + \’) HC ® .. = ®

maj or (11) AlClg
- meth}l suceinic
anhydride
Cr,0,-ALO,
n-Hexane 500°C > @
7. Identify (Y) :
CH,
(A) (B)
CH,
0 O
CH,
CH,
D
©) (D) 0
CH,
O
8.
If (V) Oy, Zn > (R) Conc. KOH, (S), Identify (S)
H,O
CcO0®K® CO.K COO®PK® CH, Pr®
A) ®B) | © [ o (D)
CH,0H CHO COO®PK® CH Pre

Space for Rough Work
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Paragraph for Questions 9 and 10
The atomic orbitals combine to form new set of equivalent orbitals known as hybrid orbitals. Unlike
pure orbitals, the hybrid orbitals are used in bond formation. The phenomenon is known as hybridisation
which can be defined as the process of intermixing of the orbitals of slightly different energies in the

formation of new set of orbitals of equivalent energies.

9. Which molecule is non planar as well as polar
(A) TF (B) IF, (C) TF; (D) IF,
10. Which molecule is having same electronic geometry as well as molecular geometry

(A) NCl, (B) PCl; (C) SF, (D) XeF,

Space for Rough Work
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SECTION-II : (Maximum Marks: 24)

® This section contains EIGHT (08) questions. The answer to each question is a NUMERICAL VALUE.

Y For each question, enter the correct numerical value of the answer in the place designated to enter the
answer. If the numerical value has more than two decimal places, truncate/round-off the value to Two
decimal places; e.g. 6.25, 7.00, —0.33, —.30, 30.27, —127.30, if answer is 11.36777..... then both 11.36
and 11.37 will be correct)

Y Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 If ONLY the correct numerical value is entered.
Zero Marks : 0 Inall other cases.

1. Pt, Hy(1 bar) | 1 M NaA(aq) || 10 * M HCI (aq) | Hy(2 bar), Pt
If emf of above cell is 0.441. What is the value of x ?
(Given : 2.303 RT/F = 0.06 ; log2 = 0.3) (pK, (HA) =5)

2. How many of the following statements regarding kinetics of a chemical reaction are correct.
(i) The probability of collision of three or more molecules with proper orientation at same time is
very rare thats why reactions having molecularity three or more are very rare.
(i1) In a second order reaction the number of reactant can be one but the rate will be proportional to
the square of its concentration.
(iii) The rate of a chemical reaction at any time is always proportional to the initial concentration
of the reactant molecules raised to the power equal to their order.
(iv) The rate of a chemical reaction also depends upon the strength of bond of reactant molecules
and the number of bond to be broken.
(v) The total kinetic energy of the colliding molecules must be greater than some minimum value.
(vi) The colliding particles must be properly oriented in space when they collide.

Space for Rough Work
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3. x = number of optically pure aldehyde or ketone having molecular formula of CsH,,O give chiral

alcohol but not racemic mixture with NaBH, / CH,—OH. (Consider enantiomer separately).

4. How many of the following compound(s) give precipitate with solution of chrome alum.
(i) BaCl, (ii) Na,CO; (iii) (NH,),S (iv) Excess NaOH

5. 1 mole of an ideal gas initially present in a 2L insulated cylinder at 300 K is allowed to expand
against vaccum to 8 L. then |AG,| in calories will be [In2 = 0.7]

Space for Rough Work
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Number of CH; — I consumed during the following reaction. In which Hoffmann exhaustive
elimination take place.

7. For balanced chemical reaction : 'X'NH,(g) +'Y'CL,O Warm ORI + 6 NH,Cl1 +

excess
find the value of expression | X — Y].

Where, 'X' and 'Y' are number of moles of NH; and Cl,O respectively required to produce six
moles of NH,CI.

8. One mole of a real gas obeys P(Vm — b) = RT ; where ‘b’ and ‘R’ are constants with usual

meanings. If occupied volume of the gas is ‘10 b’ then the compressibility factor of gas will be :

Space for Rough Work
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PART-3 : MATHEMATICS
SECTION-I (i) : (Maximum Marks: 24)

o This section contains SIX (06) questions.
® Each question has FOUR options. ONE OR MORE THAN ONE of these four option(s) is (are) correct

answer(s).
® For each question, choose the option(s) corresponding to (all ) the correct answer(s)
Y Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 If only (all) the correct option(s) is (are) chosen.
Partial Marks : +3 If all the four options are correct but ONLY three options are chosen.
Partial Marks . +2  If three or more options are correct but ONLY two options are chosen and

both of which are correct.
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a

correct option.
Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered).

Negative Marks : -2 In all other cases.

Y For Example : If first, third and fourth are the ONLY three correct options for a question with second
option being an incorrect option; selecting only all the three correct options will result in +4 marks.
Selecting only two of the three correct options (e.g. the first and fourth options), without selecting any
incorrect option (second option in this case), will result in +2 marks. Selecting only one of the three
correct options (either first or third or fourth option), without selecting any incorrect option (second
option in this case), will result in +1 marks. Selecting any incorrect option(s) (second option in this
case), with or without selection of any correct option(s) will result in —2 marks.

1. Consider the planes P, : 2x +y+z+4=0,P,:y—z+4=0and P;:3x+2y+2z+8=0. Let L,,
L,, L; be the lines of intersection of the planes P, and P;, P, and P,, and P, and P, respectively.
Then,

(A) Atleast two of the lines L,, L, and L are non-parallel
(B) Atleast two of the lines L,, L, and L, are parallel

(C) The three planes intersect in a line

(D) The three planes form a triangular prism

2. Let f(x) be a differentiable function for x > —1 and f(0) = 1, f'(0) > 0 also f'(x)(1 + f(x)) =1 + x

then
(A) F()>0V x>0 (B) f(x) <0V x>0
©) fx)>-1Vx>0 (D) f(x)<-1Vx>0

Space for Rough Work
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3. If the quadratic equation x> + 2ax + b(a — 1) = 0 has real roots for all real values of a and b, then
which of the following is/are correct ?

(A) Greatest value of b is 4 (B) No such value of b is possible
(C) Least value of bis 0 (D) b can be any integer
4, Suppose three real numbers a, b, ¢ are in G.P. Let z = 2tllllz , then
(A)z:g (B)z:ii (C)z:ii (D) z=0
c b c

5 25 9
5. In AABC, if 2B = sec™! <Z> + cosec_lﬁ, 2C = cosec™! (7) +cot™! (E) and ¢ = 3.

Which of the following statement(s) is/are correct ?

(where all symbols used have their usual meanings in a triangle)

(A) tan A, tan B, tan C are in arithmetic progression.

(B) Inradius the triangle is irrational

(C) Area of AABC is rational.

(D) Semiperimeter is rational

/e /2
6. Let / In(sinx)dx = a,, / In(cos x)dx = by, then
0 0
(A) a,+b,=-7mln2 (B) a2 —|—b2:—%ln2
() a3 +b2:%1n2 (D) a1—|—b1:—%ln2

Space for Rough Work
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SECTION-I (ii) : (Maximum Marks: 12)

® This section contains FOUR (04) questions.
® This section contains TWO paragraphs.
Y Based on each paragraph, there are TWO questions
Y Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct
Y For each question, choose the option corresponding to the correct answer.
Y Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 IfONLY the correct option is chosen.
Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered).
Negative Marks : —1 In all other cases.
Paragraph for Questions 7 and 8
X
Let f(x) be a polynomial with positive leading coefficient satisfying f(0) =0 & f (f (x)) =x / f(t)dt
0
VxER.
7. Two perpendicular tangents to the curve y = f(x) will intersect on the curve/line
1 V3 3x
A) x*+y*=3 B) y=—— C) y=—_Y~ D) v? = ——
(A) y (B) WG ©) y 7 D) y" =—¢
8. If a line having slope 1 and passing through (a, 0) neither cuts nor touches the curve y = f(x), then

the value of o must lie in the interval.

3
(A) (0, ) ®) (% oo>
3-3 3
(C) (Tvoo) (D) <_Zaoo>
Space for Rough Work
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Paragraph for Questions 9 and 10
Let A and B are two square matrix of order 2 X 2, where det(A) =1, det(B) = 2, then

9. Find det(A + aB) — det(aA+B), a ER :
(A) o (B) 0
(€) o —1 (D) None of these

10. Find det(A — aB) — det(-aA + B) ,a ER :

(A) o (B) 0
©) -1 (D) None of these
Space for Rough Work
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SECTION-II : (Maximum Marks: 24)

® This section contains EIGHT (08) questions. The answer to each question is a NUMERICAL VALUE.

Y For each question, enter the correct numerical value of the answer in the place designated to enter the
answer. If the numerical value has more than two decimal places, truncate/round-off the value to Two
decimal places; e.g. 6.25, 7.00, —0.33, —.30, 30.27, —127.30, if answer is 11.36777..... then both 11.36
and 11.37 will be correct)

Y Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 If ONLY the correct numerical value is entered.
Zero Marks : 0 Inall other cases.

L. Find the distance of the point i+ Zj + 3k from the plane 1 - (f + j + 1A<> = 5 measured parallel
to the vector 21 + 3j — 6k.

2. Number of values of 'p' for which the equation, (p* —3p + 2)x* — (p* —Sp+4d)x +p —p* =0
possess more than two roots, is ?
2 2
3. Area of triangle formed by the asymptotes and any tangent to — 5= 1 is 36 sq. units, where
a

a & b are integers, then number of such hyperbolas is ?

Space for Rough Work
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4. From an external point P, two tangents are drawn to the parabola x* = —8y. If chord of contact of
these tangents is tangential to the circle x*> + y> = 4, then locus of P will be a hyperbola length of

whose transeverse axis is ?

5. All the face cards from a pack of 52 playing cards are removed. From the remaining pack half of
the cards are randomly removed whithout looking at them and then randomly drawn two cards
simultaneously from the remaining. If the probability that, two cards drawn are both aces, is

38
p (**Ca)

————, then the value of p is ?
40C,q - 20C,

Space for Rough Work
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4x — 1
6 Normal to the curve y = f(x) at (I, 1) is 3x + 4y = 7. Also f(x) > X for x > 1 and
4x — 1
f(x) < X 3 for x < 1. where f(x) is twice differentiable everywhere in its domain. Evaluate
o 3f (x) — 2f (x) — 2x
lim .
7. If a, b, ¢ be three natural numbers in A.P. and a + b + ¢ = 30, then the possible number of values of
a,b,cis?

8.  If the co-efficient of x* in the expansion of (1 — x +2x*)"?is "*2C,,; +r- "' C, + "C,, then the

coefficient of X" in the expansion of (1 + x)"? is

Space for Rough Work
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Space for Rough Work
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TR TE 5
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SOME USEFUL CONSTANTS

Atomic No.

Atomic masses :

H=1,B=5C=6,N=7, O=8 F=9, Al=13, P =15, S =16,
Cl =17, Br = 35, Xe = 54, Ce = 58
H=1,Li=7,B=11,C=12,N=14,0=16, F=19, Na = 23, Mg = 24,
Al=27,P=31,S =32, Cl =35.5, Ca=40, Fe = 56, Br = 80, I = 127,
Xe = 131, Ba=137, Ce = 140,

Boltzmann constant
Coulomb's law constant

Universal gravitational constant
Speed of light in vacuum
Stefan-Boltzmann constant
Wien's displacement law constant

Permeability of vacuum
Permittivity of vacuum

Planck constant

k = 1.38 x 102 JK!
1
4,
G = 6.67259 x 107! N-m? kg2

c=3x 108ms!

6 =5.67 % 108 Wm2-K
b =2.89 x 10 m-K

n, = 4n X 107 NA

1

Mo
h = 6.63 x 103 J-s

=9x10°

EO—

H-2/28
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HAVE CONTROL — HAVE PATIENCE — HAVE CONFIDENCE = 100% SUCCESS
( BEWARE OF NEGATIVE MARKING )

PART-1: PHYSICS
SECTION-I (i) : (31RRrehaw 3is: 24)

@ SUTSTHS: (06) I

@ TIF U F TEl S (IU) F foIy =ww forere faw 7w ¥ 38 =W fosheut § O e A1 wan § At foerew Tt
2@

@  TIF WA o T, W T () I I o He forahe (et i =

PY WH&%W%WWWW%W@W

f 3% D +4 A kA (EW) wE fosken (foped) i =T T R
R SF - +3 AR e vl & T et i et == )
S S 42 At A i & s e we § e St &1 et 1 9 T 2 S g gu
T forehed Tt foshed 2
HIRMF HF . +1 A A AT F AT e Tl € T halel Ueh foshed bl AT 7T & ST AT g
forere Tl forehew 2
[ HF ;0 Ffe forell off forered ot & =1 T @ (9T S AR ©)|
T 37 o 2 of= ot ufdRfat #)
@ ST TEY : Ufe forell Wt o foTu sherer weetr, dTer wel =it Wel forehied € A e forshed TTetd &; df shefed
Hﬁﬁﬂﬁ?{@lﬁ%ﬁﬂﬂ'&?%ﬁﬁ%ﬁﬂmﬁéﬁlﬁmaﬁﬁﬂaﬁ%ﬂaﬁ(ﬁwswlﬁdw fershed)
A wEt foreredt # @ o a1 1 I W (ISTEN0A: T qT =T forehed) +2 1ok ToreiY| fomT 7S et e
aﬁ(suwﬁawm) ﬁ?ﬂﬁﬁ?@fﬁﬁﬁﬁ?@aﬁmﬁm(wm?ﬁwmﬁmm) +1
Sieh fireiin ré off et forehed T O (39 ITET0 H gHU forehe), —2 ek firedt, = Wl forsheq (ferehett) st
AT AT & AT A =T T =

1. U i dg oy qer qreay, fomes fod st o6 ford p = 1.615 aan ofrad T 3 Tl p = 1.600 ®, 1
e Ul B SRTISIR ST o W Toh SUTEe ST §efe UL ForATaT ST Srelt &1 ST aei et a1 o

TRt safereror fergatl o wer gl Af R

air /Q]cm

—

—}K-u
(A) Af=0.41 cm

(B) QAT T 3 o1 STTRreor foreg, STt 7 b T H ShTiNTeh ohest o ofaieh Tl
(C) STt &om o Ty Afirereor foreg, wiret T shi T H ShTINTeh ohest o ofdieh S|
(D) Af=0.84 cm.

IP 1 P e g

1001CJA102120130 H-3/28



ALLEN Target : JEE(Main + Advanced) 2021/04-09-2021/Paper-1

2. T YAThR A Tcdeh S99 m qT AFITS £ ATt 12 D21 8 547 R

A B
.H I
D C
N
E F
.1 T
L G

(A) B T 0 HeTeh (o0l (BD) o HTU& STSeal AT ?mﬁ 2

o T 3! R T weteh (HI) o TP, a9l B9 % g § TSI aTelt 3787 o |Taey Shscd
®) 3Tr5|§f13—4m82 2l
(C) = %1 = 61 Tohelt T 9[STT (AB) o HTU&T STSedl ATl %mz H

o T Tehel Toh SIT (JK) o 7T foleg oI weteh o ohes § TSI STt 3187 oh HIuet shgeel 3TTe0f

D) %mﬁz 2

IP p1d & Qg sg
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3. AWM lkg ATCl U Tkt Tiiet =T Uk ReeRt foreg & forar=r Tl grr sifereht & & SIeehmam St 81 gad
TEoh ST Teh TITeAT Tt & =IAhI0T 30° ST et fawT 3 =1et 5 m/sec H €GT 36 T ZHUT 81 FeATeRe T

1
TUTTeh —
o > 2

(A) TFHRL 6 3ieh TTq el B 1 =1 3 m/s B

(B) ZRT o Steh T Tt A 3T 9TeT 2 m/s 1

(C) TR o R ST Tl o HeA SATICTEST oIet o U1 3T 6 N-S 2
(D) eFehL o ST TET H dqTel 3 hIT0T HATET 3 N-S 2

4 raa@waaqﬁaamfﬁ - 40 3 afaor o = @ s % e & Rk

(A) a,b,c,d (B) a,b,d, c (C) a,d,c,b (D) a,c,b,d

IP 1 & e g
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5. U foig AT q qetforg o 1@ @) foreg Trerst o =i 3T af® § wfer e et fofvrr st &
T forepeat # grielt ot & A Wt forshew <

2.3
(A) T8 (r, 0, 0) T TE ST SHT a(a << r) AT G B T & Froll sl ABT — 1 = 3

32n2gpr?

2.3
(B) o5 (r, 0, 0) T T& ST HAHT a (a << r) 1T TH SIS o & Sl 1 qAT — 1~ 2

16m2¢gor4

2
(C) a> <x*+y* + 72* < 4a” SN T3 T o1y © wiferq Setl 4 3

167‘:803.

2
(D) a>< x>+ y* + 7 < 4a 5T T T3 o7yt & W oot — 0 2

32nepa

6.  SSUHM 0.2 kg TUT ARTS 2m el Toh TEHT ol a1e 10 N o 37efi feer ammamh @ g fadd v srierm Sirar
&1 Tt 7T T W foreg P Uk R & 6L R o 0. 1 H 7T STl gAT T1ET STTelt 81 Tk o T x = 0 e
T F T x = 2 m AT 36 99T H1 t = 0 % &9 H At 5t P forew & @) fe p o Reorfer x @ et
ERERCIER]
(A) 0<t<0.1s 3 g P forg & Fsil 0 < x < 1 o T eravewsen x fémm o yanfe ereft 21
(B) 0<t<0.05s % g P forg & =1 0 < x < 1m o o sworrensh x fammm # wanfea &t 21
(C) t=0.05s T x = 0.5 m & T P & Sl 7TE hl T I 2

(D) t=0.1s T x o &ft AT o fAIC P & sl g 1 X A 2

IP H1d & e g
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SECTION-I (ii) : (STferea® 3is: 12)

0 WU H AR (04) I &

39 GUS § q 308 ©

WWWE‘TH&T%Q@%I

e T H SR S IR (A), (B), (C)aﬁt(D)%ﬁqﬁW@Hﬁél
sk 4 o T Het 3T forened o S1& forshed shi <l
WH&%WWWW&%ﬁ%W@%W&%W

qof e o +3 Al ok we faehed I TR
FFHF 0 Al foRE oft foeew A I m e
FOSHE o -1 A aifutar

Uy 7 T4 8 F ford arge
AR sG Sl AT @ AT qoh Jiafdd it 81 Mid e STER W ST Sl 6l e BT
A | A & 7 T dca & ford wfa =Ifeerae s S 910 id @ dF I8 Afaed| i A SR
fornTfora siem St o &9 8 < S wehdt 21 3tfq
AE Amc

(BE)n = s

wuﬁaﬁaﬁquﬁ =1 UGk & 8 T qcd o AW § Th (FAA bl g2 H STTIH Holl o FI
ﬁ%ﬁmaﬂmél

7. TEH GH) i gfd fFer s6q 1 1.15 MeV 1 T %97 (JHe) i i =Afderie s s
7.1MeV @A AMBRATIH + 2H — 4He + Q H 3c@fSid il Q 3 HH &:-
(A) 1MeV (B) 11.9 MeV (C) 23.8 MeV (D) 931 MeV

8. foraved srfufsran
BU - WX+ HIY 4+ 2¢n
T IcafSia it 91d HIR, Ffeh X T Y i wft Jfoeria sted e 8.5 MeV @ @2 20U & fag 7.6
MeV 2

(A) 176.2 MeV (B) 183.7 MeV (C) 195.4 MeV (D) 208.6 MeV

TP 1 P e g
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U 9 T4 10 & ford arg=de
T fergfd rrhia G0 E = A sin (kx — 00t + §) ST &t ST @ehell €, STl E a1 § @siferq fogga &1 81 39
HEfYRTOT o STTAR x o foret ot 71 % fAT E, — 00 < t < 00 & forw Samarshier Tear 21 Toeaar a8 ue et fufy
o T © TR fohell T Bd | &I arer fafertor, aftfird T1ehm it T J@a (wavetrains) & &1 S1T 2
T T &5 haet T 560 o TF o T & Sarashi Tear @ S 56 ot reig, 99e sheeTar 21 Te Wre
T 3GhT ATcad & o T, 5h0 o 0 o fore Ueh o Afra shett wat| shett Tvelg @9a o1 R O &8 2l &
FHROT &1 WohdT 21 30T Ta&y foIfehTa EIaT Teh TTo] AT GO T o |TeT Zaerd LT € el o 2Eet § T
TR 7k FHefT=aL Icd= T & AT §H T2 o6 T foh Torfertor Iearsia o foTg ISP e aeaTy] <61 34 Sl &
ﬁﬁfﬂﬁmwﬁm%aﬁﬁ%ﬁ@w%ﬁwﬁﬁwmﬁwﬁﬁmwm%I el PTG, THY hl ST

W%%WW@W@WWM%|WWt——W UL SHET: S, AT S, W Icdtoid aamm
%W%WWtﬂ%ﬁP%aﬁmeﬁfaﬁ%mw% STel r, q°T r, 30 S, P e
S,P & w78 w7 g Ay 2 c“ << T B (Sl ¢ =3 x 10° m/s) A S, A1 S, ¥ g P T e ATt
T H U T3 Shell Tramer ST qoT Ush 37 fIaafe (contrast) T SATdshoT STEY STH 11|

r, P
Sy
dT " 0

9. ™o & T & & N8 o T 22
(A) F I5T (O o T<Teleh) =T BUIM Ueh 7=31 foraid &)
(B) S-S BH U< W 3= o Shl 3T g 8, farqate eIk grar simerm|

© Ifg A S HI S, S, & THTR IATd & df e W O o IR 3R st o fooarte & =g ufads 7
g

(D) A &H 7& W O W L =erd & df Tohoi ueh f2ra wimr o wre s1gea & s
10. o2 TR ot AT shetT Tiefg @ 1070 HoUS hITe T € T val Rerel o aIga samar g W T € -
(A) d=0.3 cm & fore & ue T hiE fihet 7t frerfi) (Sesiiar Sfeers o arfafr)
(B) d=0.03 cm % o7 &1 U< o ¢ feedt o ¥kt o i)
(C) d=3 cm % 7T B9 X U< WX T35St ST 41l
(D) &Y d 3 WH 3 f-Tuet QL ud 9 fihsT ImH |

IP 14 & e srTE
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SECTION-II : (STfersae 3ich: 24)

@ SUTE T B (08) I | I U3 T It Ush HE&ATHS U (NUMERICAL VALUE) 2
@ TIF YN F I % Ul TEATCHE HH (SIS ek H, TIHAT o Tgdfir T ae ®fvsa/Hepfed; Ierem

6.25, 7.00, —0.33, —.30, 30.27, —127.30, A I 11.36777...... ®, aT 11.36 3T 11.37 1 =1 2N)
@ NS U o IR T HeATHA (T 3ok ATSHT oh SATHTL &I

oof 57%

:+3 e i gt @waTeas O (Numerical value) € 30T €T &9 (93T T 2
T HE 0 I et ufcfeurfaa H)

1. TooToR s 1m STel U © TR & B = 2T o airsled, dcl H 38k [H! T X o amier shiofty
3T 2 rad/sec ¥ U A 21 T o W forg T forgga & (SI 39T ) i wior 9 i

LA 4 s s s EZZT
Y Y 4 4 4

lm
w w 4 4 4

¥ %T;g e i

2. AU 25°C W U A 6 T Hl GHT 00 T HHBL STerehL UST har ST 21 S i fehe °C dah
JUST HTAT AT TR I8 & S 2 WHT ok & T §oh b1 (A7 AL BT 81 (0 = 10 x 107° °C,
Y =2 x 10" N/m? @91 o, (T il B 1 954 Afderet) = 4 x 10° N/m?)

1001CJA102120130
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3. UEWIEWy <2m o [T T SaTe A foeer u = 4y - y? g fom S €, Sfet u wie ¥ y 3 o e
T forg R 0T my/s § B A TSt AT O 1.5 Pas BN AT y = Im (SI $9T8) T STI&90T fdieret Fra
FHrfsrn

4. YRR aRay # ST ATIET H1E &FHA 100 em? I SATHR o H 10 em FaT3 doF WU 3T 8 Iaet,
FH g qU1 FURiEd fUved 1 Z59HM 100 kg 21 U6 § o BIE fog &1 &7%a 24/2 mm? 31 foee &

R % T 3% & S U 9T (FEW) o & § F A 3R Froverdt 31 3o foha @ (sec. #) 7 @reft &
ST 82 (AT ST 3h1 T aTad foreet W et it 21)

t

IP P & Qg sg
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5. Tagd A 9 B, = 12.5 V ATl T S i Tfa0e 4Q/m TeT 4m Al §H6Y TR 6 ol 0SSt STt
2 ST Tfle 2Q T 6Q AT 3707 SR aTesh aa HAM: §, = 2V qATE, = 4V ad & qat
ferTgam StreT STt 21 afe TeadHiet formg N o shis faerd et geriar & A foeg N ol forg A 9 gl (m )
EISEAISR

6. Ife for § yefq sciier i godht a1 foeenfua e formmeeen @ i fear Sirar @ @ sais & ared i
SR 21 P%WW%IPWWWWI
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7. ToRTIER O e, T et o Tl R ax fburd o forgaat Adem B o st 1if el g8 wed AB T@n
T ATET LA 2l g3t A T B o o= ol gl S = 240 m 81 74 o W& 1 AT v, = 24/2 m/s Tl

=1 gl <eTs o fore e 81 AB Y@ o ot fawim o 6o o = 45° ShioT ST 81 AT AB gl ok ST
AT IIG A H ¢ = 24/3 e aog At 21 FI0T B, A § B AT B & A T S % G0 GHM T&dT ) 71

1 forgr AT u,, T ST ATRY?

B

8. &Ut=0W | kg FoUHM I 5% A, 3 kg FIHH o scdieh B 3! GLEdl €de T IR 3K 8 m/s o1
TfaefieT 81 sciieh B S| &0 (t = 0) W foret &fast e W erft 317 91e 4 m/s @ Tiaeiier 21 ol a0
T wror et o foreg, fora o et el 2- (scfeR A sk B W fiwar e 2)

8m/s

A —h

4m/s

—
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PART-2 : CHEMISTRY
SECTION-I (i) : (3tRRrehaw 3is: 24)

@ SUTSTHS: (06) IR

@ UIUT UY F T I (IT) o e 9 forerey fow 7w §) 36 9w forenedl & & ek A1 U W 3R foreney ot
(@)

@  TIF W o T, W T () I I o W forahe (et i <

° uﬁaw%waﬂwﬁwwaﬁw%wm

7f 3% : +4 A A (@) wE foske (foped) i =T T R
AR HF . +3 W%ﬂﬁﬁ?qﬂ%?%q{-dohqdaﬁlq%wﬁwwél
ST SfF . 42 AR A i @ ST e e § weq At 31 frehedt 1 9  # # 7 g
T fashea vl forered
SRR 3 +1 Al S AT Sl W Il forehed WEl € weq sheel Ueh felehed =Rl ST TR © AR ST g1
forehea Tt farane 2
[ HF ;0 Ffe forel +ff forered ot & =T T € (AT 9 SR ©)|
HIT 3 o2 g ot ufcRerfoRn )
@  SIITEY : Afe foreft Wt o foru sheret weetr, diterr ud =it Wl forehed € S g forehed Tera ; e
Hﬂ??ﬁqaﬁﬁwﬁwwwwéwwﬁéﬁlﬁmaﬁéwﬁwqaﬁ(wmﬁawﬁvq)
A Wt foreredt # @ o a1 1 I W (ISTEU0A: T qT < forehed) +2 1ok Torehil| T 7S TTeret e
aﬁ(sqwﬁawrﬁwq) aﬁaﬁﬁw@rﬁﬁﬁﬁ?@aﬁaﬁm(wmaﬁwmaﬁmﬁwq)ﬂ
Sieh foreii e ot Tt forehe T T (3 IATEOT H U forehe), 2 3ieh foreity, =ime Wt ek (forepe) ot

AT AT &Y AT AT TR
SOCl] C,H, OH
1 /\/ 25 > X" wmsﬁwﬁ:r% "y gHTEET IS
oI Pt
(X+Y)®:
(A) 3 (B) 2 € 4 (D) 8

2. I H 9 FHHEr 3 3d At deat hl WEvETT ST o6 garay [HEgor 892

W (B) n‘\_/ ©) rT‘ ya O | N\

IP 1 P e srTg
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3. T O O RE/EE Y e 27

(A) AgBr Shehe o TTeehl T a1 g1 2

(B) 3N 3T o T e oG Fehall 2l

(C) 31=q: hfvsd o7 $oTE B (End centred cubic unit cell) 31fdea § 7 2|

(D) ferwetrater (Orthorhombic) fsheeer fehmr & i sifera Siteieh (bravias lattices) 814 21

aﬁquﬁaﬁw,ama%aﬁaﬁﬁm%wﬁwmaﬁwwmm

(A) 1 (B) Il (©) I (D) IV
5. T TCSHTOT T ST TR STHEA 9 Hefed 82
(A) UTh T ThH (B) STHSTHIN (C) S e (D) @UT IshH

6.  THITH aUT e Ssaehss, fg3it (binary liquid) fer@ ST 8 ST P, @ X I | 348 (maxima)
% 1Y, T3 o (70 | GATewe foreier ae1iar 81 Y6 T 1 9T daeie (T,), [ CS, ¥ F0
a3 e 7 & e e g

(A) TEr=IoT T ST SHIM TEIEH o i & A g

(B) Teoramameft firsror o1 Fromish Y& CS, & FIE & 7 2|

(C) ST& ATTreRT TEIEH | 31eq AT | CS,, ST ST © at Uiordt firsyor st Ferermies aig Siram 2l
(D) CS, A= CH;COCH; % farsIor hl |TT=1 TTSft 7o ST QUi qerdsh foham ST Hehal 2
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SECTION-I (ii) : (3Tfershae 3ish: 12)

@ SUTIEHER(04)THE
o HTRHAN NI
P WW@E‘TH&T%Q@%I
e  UciH ud il IR Tt e (A), (B), (C)W(D)%WW@E@T%I
@  NCUE UM o o7 WEl I forshe o SAT&Y ferehied ol T
PY Wq&%mmﬁmﬁ&aﬁﬁﬁﬁw@%wﬁﬁw

gofes  : +3 3t ok wEl forshew T R

FFHE 0 Al foRE oft foeed b AR v m e

T A co—1 = et ufefefa |

% 7 T4 8 & ford 3¢
ﬁwaﬁﬁwmaﬁé@wﬁ%ﬁ%@mﬁ%ﬁraﬁﬁl
CHy \
\’) AlCl Zn/Hg . ® (i) SOCl, @
lllaj ar HCL ) AlCI
-meth}l succinic
anhydride

n-Hexane Crzg)(;,(;%lz()g} @

7. (Y) SRR
CH,
CH,
O 0

CH,
CH,
Q) (D) 0
CH,
@)

8.
afg (V) ﬂ) (R) (M, (S), (S) F TE=:

H,0

Cc00®K® CO,K CO0PK® CH PKr®
A) | B) | © 1 o (D)

CH,0H CHO CO0®k® CH Pr®
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U 9 T4 10 & ford argde

AT Shefeh TieTeht, HHqed hamehi o1 a1 GH=ad ST & fofre Tohfa hefeh Fad &, T4 &l ol o,
TR areh & s i § W B 2 ST W eI o sherehi T AT H i Sie weqe et ok
&I o THI0T hT AT T HoHT0T edl o

9.  THIHT V] SFAATCT o T g 22
(A) IF (B) IF, (C) TF; (D) IF,
10.  fopmr 3707 <Y SeragiTeh SeTfrclt oI TTfaeh it o gt

(A) NCl, (B) PCl; (C) SF, (D) XeF,
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SECTION-II : (STfersae 3ich: 24)

@ SUTE T IS (08) I 2| I U3 T It Ush HE&ATeHS U (NUMERICAL VALUE) 2

@ TIF UH F I % Ul TEATCHE HH (SIS ek H, TIHAT o eI T ae wivsa/Hepfed; Ierem
6.25,7.00, —0.33, —30, 30.27, —127.30, T IT 11.36777..... &, A 11.36 3T 11.37 31 &2t 217

@ T U o I hT AT (T ST AISHT o STTHR 2

Tof s 43 Al v wet eEeATee: 71 (Numerical value) € 3T S& &t foar T 2
T HF 0 Il affefa

1. Pt, H,(1 bar) | 1 M NaA(aq) || 107 M HCI (aq) | Hy(2 bar), Pt
Ffe 39U & T emf, 0. 441 B Q¥ x T {471 &I
(feam & : 2.303 RT/F = 0.06 ; log2 = 0.3) (pK, (HA) = 5)
2. EmEfe Affsr i iRl o Heer |, feT 1 © O e Y de B
(i) 1 =T 31k STUTAT oY SUH formITer oh TTY Uoh WH TR R Sh SRR 9Ed & (rare) S © ST SHROT
Wmaﬁ%aﬁawaﬁaﬁﬁwﬁagaaﬁwaare)ﬁél
(ii) fsdftr =Rife st AMTRAT & et T SIMhNeh BT TohdT © ik STMITSHAT ST SHhI |-l o a1

ST Sl
(iif) TorefT &tor, fopeft Tremarfien Stfrfspa ot aT, StTvreRment ot TR |-l o STPRHTIIT Bid & fSre 39e
HTUeT 2hITE SehT HI-5lT hl =T Bl 2l

(iv) TETafe AT 3h1 &, AT T[T 6l sfg ArHe T g2+ aret s ohi dea o +ft fnit st 2
(v) THFL LA STt STUST 3h Tt TSt Tl T A Teh =LFAH 7  SFeh 31T 2
(vi) THRL o T, THFRL L ATt STUTST b1 ST fo=IT (proper orientation) ST STTaRA 2

I B & fore srTE

1001CJA102120130 H-17/28



ALLEN Target : JEE(Main + Advanced) 2021/04-09-2021/Paper-1

3. THIRTH §9 U 6 UCSEIES AT HeH hi He&a "x" €, Bt A C;H,,0 & T St NaBH, / CH;-
OH % &1 forteT Teshleet ol & Sifoh Uoshiaet o1 (aiftres fieor 7t <) (wffeier smmarafeat st gere
T BY)

4, ﬁ'ﬁﬁﬁﬁﬁﬁﬁ'&l’cﬁﬁﬁq@ﬁ(chrome alum)%ﬁﬂﬂ?%mm@qéﬁ%‘?
(i) BaCl, (ii) Na,CO; (iii) (NH,),S (iv) 3T NaOH

5. 19t SAest e S Tt 7 21 o SS9 § 300 K TR, 1 fRaid & faeg 8 L e geria forar st ®
IAG,,| Fe 7 81t [In2 = 0.7]?

sys
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D\HJ_L

3‘1’\’\51?5 g’ﬁqﬁ?ﬂT S gteae weiited foetas (Hoffmann exhaustive elimination) WL, ¥ o
CH, — I 75 &ri?

7. e TR s 3 f
'X'NH(g) +'y'c,o _ Warm + 6 NH,Cl + oo

excess

STk [X — Y| 31 W 8T
STEt X qAT "Y', HHRT: NH, T2 CLO % 1A 8 S 6 et NH,Cl S H T &I 2

8. U HIA ardidesh 19 P(Vm — b) = RT T e Ll § ; et 'b’ a9r ‘R’ | 1 & fHerdis 81 afe
g g ST AT SRA 10 b %ﬁﬁvwaﬁ@mw (compressibility factor) B

IP S & fore srTg
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PART-3 : MATHEMATICS
SECTION-I (i) : (3TRRreraw 3ich: 24)

@ SUTSHS: (06) IR

@ UIUT UY F T I (3T) o e I forerey fow 7w §) 36 9w forenedl & & Uah A1 U W 31k foreney ot
(@)

@  TIF W o T, W T () I I o W forahe (et i <

PY uﬁmw%waﬂuﬂﬁmﬁwwaﬁw%wm

7f 3% : +4 A A (@) wE foske (foked) i =T T R
AR HF . +3 W%ﬂﬁﬁ?qﬂ%?%q{-dohqdaﬁlq%wﬁwwél
ST SiF . 42 AR AT i @ S e el § weq et 31 et 1 9  # # 7 g
AT forehey wel forered 2
SRR SF . +1 A Y AP forshed T € W sheet Tk forshed i AT TR @ S AT g
forehea Tt farane 2
[ HF ;0 Ffe foret «ff forered ot & =T T € (9T W ARG ©)|
HIT F o2 g aft ufcRerfoRn )
@  SIITEY : Afe forelt Wy o foru shefrer weetr, dfiery ud =i Wl forehed € S g forehed TTera ; e
Hﬂ??ﬁqaﬁﬁwﬁwwwwéwwﬁéﬁlﬁmaﬁéwﬁwqaﬁ(wmﬁawﬁvq)
A wET foreredt # @ o a1 1 I W (IS0 T qT < forehed) +2 1ok Toreil| T 7S et oo
aﬁ(sqwﬁawrﬁwq) aﬁqaﬁﬁwﬁﬁﬁﬁﬁ?@aﬁaﬁm(wmaﬁwmaﬁmﬁwq)ﬂ
sieh foreii e ot Tt forehe T T (3 IATELOT H U forehe), 2 3ieh fireity, =ime Wt sk (forepe) ot
AT AT &Y AT AT TR

. UMTEHAAP, :2x+y+z+4=0,P,:y—z+4=0TdP,:3x +2y+z+8=0RITATL,, L,, L,
SHUST: AT P, GUT P,,P, TUT P, U P, 9T P, Y Uid=ee W@ 8| dd,

(A) W@ L,, L, 34T L, ¥ & %7 T F7 31 {WH TEA 2|
(B) W@ L,, L, 74T L, # & 7 & FH 31 {@TH T 2|
(C) o aHaet it Tk g gfiese W@ Rl
(D) T Tt Ueh Brehofier fism s 2
2. TATx>-17% ¥ f(x) AT BT 2 q9T £(0) = 1, £(0) > 0 W F(x)(1 + f(x)) =1 +x B, a«

(A) f(x)>0Vx>0 B) f(x)<0Vx>0
(C) f(x)>-1Vx>0 (D) f(x)<-1Vx>0
I B & forg g
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3. 3fq faema wfieRtor x> + 2ax + b(a — 1) = 0 % T a TUT b % &t ArEafess wwi & forw aredfes 8, q@

a9 = ava e g B
(A) b T 3Tfyeraq A 4 7 (B) b =T THT IS A G4 721 B
(C) bH A AFO B (D) b =r$ it qUrfeh; & HehelT 2
4 o ot e W a, b, ¢ TR AR 8 e, — CRELE ¥ S
cC—1
(A)ZI% (B)Z:i% (C)Z:i% (D) z=0
5. AABC ff, Ife 2B = sec”! (%) +cosec_1\/§, 2C = cosec™! (275> +cot ! <%> dqAT ¢ = 3
2l
e T T 0 |1/8 R T B-
(STt U oyt o |l Srefteni o 37ef | 2l)
A) tan A, tan B, tan C HHT=X 0T § & ®B) ﬁﬁﬁﬁ%ﬁw A Y
(C) AABC 1 &% e 8 (D) Bryst 1 STt e 2|
T/ T/

6. Ol / In(sinx)dx = a,, / In(cos x)dx = b, &, T
0 0

(A) a,tb;=-—mIn2 (B) az—i—bz:—gan
(C) a2 +by = ZIn2 D) a1 +b =~ T2
6 ®1d & fore wrg
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SECTION-I (ii) : (3Tfershas 3ish: 12)

0 WU H AR (04) I &

39 GUS H q 308 ©

WWWE‘TH&T%Q@%I

e T # SR Se IR (A), (B), (C)aﬁt(D)%ﬁqﬁW@wél
sk 4 o T Het 3T forened o S1& forshed shi <]
WH&%%@WWW&%ﬁ@W@%W&%W

gof e o +3 Al ok we faehed s I TR
YA HF 0 Al fRE oft foeew b AR T m e
FUSHE o -1 A aiftat

U4 7 T4 8 F ford arge

T f(x) T UET 9E9E § ST & ot e=1ensh @ St £(0) = 0 T f(f(x))zx/f(t)dt‘v’x ER

0

T | FAT 2
7. TRy = f(x) FI 3 I T @R T T § TR sk W afaesied i
2. .2 1 3 3
(A) x*+y =3 ®) y=7" ©y=-¥2 0 y? = 2

8.  ufd uen T et Jaurar 1 8 997 (q, 0) & IR ST &, 56 y = f(x) =l AT dl Tfdesied il & a1 &
TSt T B, O o, 1 W H 8§ O foher Steairet § 8-

(A) (0, ) ®) (ﬁw)
o () 0 ()
I% BT P fore srTg
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U 9 T4 10 & ford argde

HHT A T B 56H 2 x 2 31 1] 3TTYE &, STl det(A) = 1, det(B) = 2 &, T-
9.  det(A + oB)— det(0A+ B), s ERFTAF T

(A) o? (B) 0 (€) a?—1 (D) T8 ° 1S el
10.  det(A — oB) —det(—aA + B) ,a ER HIAAE
(A) o (B) 0 (C) -1 (D) 378 © 1S &l
I% BT F fore srg
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SECTION-II : (1w 3ieh: 24)

@ SUTE T G (08) I | I U3 T It Ush H&ATHS U (NUMERICAL VALUE) 2

@ TIF UH F I & Ul GEATCHE HH (SIS ek H, TIHAT o eI T ae wfvsa/Hepfed; Ierem
6.25,7.00, -0.33, .30, 30.27, ~127.30, (& IT 11.36777..... &, A 11.36 3R 11.37 31 &1 a0F)

@ U W F I BT HAIA (T ST AISHT & FTHI BT

TofsE 43 Al v wel eEATee: 71 (Numerical value) 1 3T S&T &t fhar T 2
T HE 0 I et uffeurfaa H)

L fogi+2j + 3k Hemaar - (f+j+f<) = 5¥ | 21 + 3] — 6k  wHTR AT TE

'p' % 3 AT sht T foraeh ot |fientor (p2 — 3p + 2)x> — (p> = 5p + 4)x + p — p° = 0 & & ¥ AfIH
T B, B-

3. x?2 2

_—%:1aﬁﬁmﬁwﬁwmmﬁmﬁﬁaﬁww%%aﬁw@%ﬁﬁaWb

a2

qUrteh €, a U SfdoRael i dem gt

IP 1 P e g
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4w x = -8y % foell oy foreg P & weerer ot & wuet Y Wi Seft ¥ e 57 vt Yaredt i et
SIAT 3 X2 + y? = 4 %1 THRT AT 2, T P foeger uep Afroeery @ et sty ster o wrwas et
5. 52 AT % v ol TEEl # & Wit S udi (FE wrew) 1 et fora ST €, S g6 Al o e |
Y T 1 ATGoSAT, ToT @ T L [T ST 2, T <l 8C Il § § a1 oWl i T A1 Agesdn

38
freRTetT STTaT ®1 Ffe ST asit o garehT B4 hl ITRIsRdT p ("Cx)

—%,?‘W T HH -
40C,0 - 20C, P

IP 1 & e g
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4x — 1

6. sk y = f(x) % for=g (1, 1) 0 = T AT 3x + 4y =7 8 qAM x > 1 6 fIC f (x) >
< 1B R £ (x) < XL e g0 s i i v e 8, lim o) 2 () 72

3 x—1 f(x) —x2

qadqr

T HH 2-

7. A a, b, ¢ @ ITHfdw T T A FEqATa + b + ¢ =30 ], T a, b, ¢ & TS AT hl G 2

8. AR —x+2x)12&F TR x* O "2C,,; +1- "ICp + "C, &, T (1 +x)"? & TR H x" H
TUTIeh STl %Y -

IP $1d & e s g
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