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This sealed booklet is your Question Paper. Do not break the seal till you are told
to do so.

Use the Optical Response sheet (ORS) provided separately for answering the questions.
Blank spaces are provided within this booklet for rough work.

Write your name, form number and sign in the space provided on the back cover of this
booklet.

After breaking the seal of the booklet, verify that the booklet contains 28 pages and
that all the 18 questions in each subject and along with the options are legible. If not,
contact the invigilator for replacement of the booklet.

You are allowed to take away the Question Paper at the end of the examination.
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9.

The ORS will be collected by the invigilator at the end of the examination.
Do not tamper with or mutilate the ORS. Do not use the ORS for rough work.

Write your name, form number and sign with pen in the space provided for this purpose
on the ORS. Do not write any of these details anywhere else on the ORS. Darken
the appropriate bubble under each digit of your form number.

DARKENING THE BUBBLES ON THE ORS :

10.

11.

12.
13.

14.

15.

Use a BLACK BALL POINT PEN to darken the bubbles on the ORS.
Darken the bubble () COMPLETELY.

The correct way of darkening a bubble is as : ‘

The ORS is machine-gradable. Ensure that the bubbles are darkened in the correct
way.

Darken the bubbles ONLY IF you are sure of the answer. There is NO WAY to erase
or "un-darken" a darkened bubble.

Take g = 10 m/s? unless otherwise stated.

QUESTION PAPER FORMAT :

16.

The question paper has three parts : Physics, Chemistry and Mathematics.



SOME USEFUL CONSTANTS

Atomic No. : H=1,B=5,C=6,N=7 0=8,F=9, Al=13, P=15, S =16,
Cl =17, Br = 35, Xe = 54, Ce = 58

Atomic masses : 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 k = 1.38 x 1023 JK!
Coulomb's law constant 41:.90 =9x10°
Universal gravitational constant G = 6.67259 x 107! N-m? kg2
Speed of light in vacuum c=3x108ms!
Stefan-Boltzmann constant o =5.67x 10 Wm2-K+
Wien's displacement law constant b =2.89 x 102 m-K
Permeability of vacuum n, = 4n X 107 NA
Permittivity of vacuum €,= ! 5

HoC
Planck constant h =6.63 x 103 J-s
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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)

) 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 : +4 Ifonly (all) the correct option(s) is (are) chosen.
Partial Marks : 43 If all the four options are correct but ONLY three options are chosen.
Partial Marks : 12 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.
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2.

A cubic frame is made of 12 rods each of mass m and length £.

A B
o H K
D C
NG
E F
1 T
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 Tmﬂz.

(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.
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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 - d{ 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
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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 13
(A) 32n2gor4

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

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.
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SECTION-I (ii) : (Maximum Marks: 12)

This section contains FOUR (04) questions.

This section contains TWO paragraphs.

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
For each question, choose the option corresponding to the correct answer.

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

Full Marks : 43 If ONLY 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.

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

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
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10.

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 r, 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

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.

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.
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SECTION-II : (Maximum Marks: 24)

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

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 In all other cases.

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

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?)
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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 = Im (SI units)

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)
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A battery of emf E; = 12.5 V is connected across a 4m long uniform wire having resistance 4Q2/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
'El I‘l
At ——
52 I‘Q

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

of the block is found to be 214 / PTm. Find P.
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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 =
2+/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

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)

S8m/s

A —

4m/s

—»
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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)
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 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.

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 42)- "Y" Isomeric
= 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‘ ya O | N\
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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.

@ D @ (1) ﬁ (Iv) \@

o
N
W

Which of the reactant will formed optically active product after reductive ozonolysis.
(A) 1 (B) 1I (C) 1I (D) IV
Which process of metal purification is also associated with distillation of metal

(A) Parke's process (B) Amalgamation

(C) Polling (D) Puddling process

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.
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SECTION-I (ii) : (Maximum Marks: 12)

° This section contains FOUR (04) questions.
Y 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 Inall 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

O
a-methyl succinie

anhydride

Cr,0,-AL0,
-H >
n cxane 5OOOC @

7. Identify (Y) :

CH,
(A) (B)
CH,
O 0
CH,
CH,
©) (D) o
CH,
O
8.
If (V) O, Zn > (R) Conc. KOH, (S). Identify (S)
H,O
co0®k® CO.K CO0®9k® CH Pr®
A) | (B) | © | o (D)
CH,OH CHO COO®K® CH Pr®
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10.

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.

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

(A) NCl (B) PCl; (C) SF, (D) XeF,
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SECTION-II : (Maximum Marks: 24)

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

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 In all other cases.

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)

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.
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x = number of optically pure aldehyde or ketone having molecular formula of C;H,,0O give chiral

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

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

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



S AN~ L

|
H

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,Cl + .............

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 :
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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 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.

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+z+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, '(0) > 0 also f(x)(1 + f(x)) =1 + x

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

Suppose three real numbers a, b, ¢ are in G.P. Let z = %, then

(A)z:g (B)z:ii (C)z:ii (D) z=0
c b c

5 25 9
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
Let / In(sinx)dx = a,, / In(cos x)dx = by, then
0 0
(A) a,+b,=-7mln2 (B) az —|—b2=—gln2
(C) as +b2:§1n2 (D) a1—|—b1:—%ln2
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SECTION-I (ii) : (Maximum Marks: 12)

This section contains FOUR (04) questions.

This section contains TWO paragraphs.

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
For each question, choose the option corresponding to the correct answer.

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

Full Marks : 13 If ONLY 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
V x ER.

Two perpendicular tangents to the curve y = f(x) will intersect on the curve/line

3x

1
(A) X +y2=3 B)y=— ©y=-¥2 0y = 2%

43

If a line having slope 1 and passing through (o, 0) neither cuts nor touches the curve y = f(x), then

the value of o must lie in the interval.

3
(A) (0, ) (B) (%, OO)

— 3
0 (232 o (4
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10.

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

Find det(A + aB) — det(aA+ B), o ER :

(A) o? (B) 0

(©) a®—1 (D) None of these
Find det(A — aB) —det(-aA +B) ,a €R :

(A) o (B) 0

©) -1 (D) None of these
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SECTION-II : (Maximum Marks: 24)

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

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 In all other cases.

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.

Number of values of 'p' for which the equation, (p> —3p + 2)x* — (p* —Sp+d)x +p—p° =0
possess more than two roots, is ?
2 2
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



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 ?

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,, - 20C,

Space for Rough Work



4x — 1
X for x > 1 and

Normal to the curve y = f(x) at (1, 1) is 3x + 4y = 7. Also f (x) >

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 .
x—1 f(x) —x2

If a, b, ¢ be three natural numbers in A.P. and a + b + ¢ = 30, then the possible number of values of
a,b,cis?
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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( NAME OF THE CANDIDATE .......covooovoeececceeeeeeeeeecceeeeeeseeseceeeeesssessseeeeeeseesseeesoseeese oo A
FORM NO. ...oooviiiiiiiieeiieeeceeecee
I have read all the instructions I have verified the identity, name and Form
d shall abide by them. number of the candidate, and that question
and shati abide by them paper and ORS codes are the same.
L Signature of the Candidate Signature of the Invigilator
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JEE(Main+ Advanced) : LEADER & ENTHUSIAST COURSE SCORE(ADVANCED)

PAPER-1

Time : 3 Hours F1 37 9 ) o 9 1@ Maximum Marks : 180

L3108 1 B2 I

1.

6.

I Hieta=] YfEiehT STUhT U9 ¥ | SHeh! Gl el ek = A8 STal deh 3Heh a9 7 fean 5 |

91 T TR & & TTT 31em 9 & it sAffiesnat ey viie (371 3R T4, ) (ORS) &1 START #:% |

el hrél o foTe o it # wreft o fed 73 €

30 Yferent o sl 6 W fET T Tor | 3191 A & iH TR fafe ue gxamer s |

T gt T YeX A & dIE FUA SiE of foh T8 28 53 ¥ IR Uk fasa & weft 18 e IR e I
foened 3tk § e S Wehd! ¢ | AS Tal, T IR9S o sqe o forg FiRiare & w7eh o |

qrenefl geast Rl aRien B THIE WA ST Hehd B

SAffewa ey e (sh.eamR.wE.) :

7.

8.

9.

1. 3TR. TH. i TeT & THIE TR R8T o g1 Wl o foram s |
3. 3. T, § |-/ fomfa T | oN.3IR.TH. T H=x &M & foaC g1 T+ |

TOAT 1 3T iH TR 37 3TR.TH. § fSu T Wi # ot @ forel 3R o777 gxeR &L | 378 9 &g ot faaxo
3NN TH. § FHel IR 7 feT8 | HiH TR & T 375k & 10 STET AT i Tl Y |

33X TH. W Al Sl HIel HA 1 fafy

10.

11.

12.

13.

14.

15.

3.3 TH. & ATl ol Il alel IIE< HeTH H el |

etset () =1 99f &9 & <hrel i |

AT 1 HIA HL 1 TFH W S @

371, 3T TH. 7R <= B | Gfkad oL i goreel T foft 9 et fohe 4 €

AT Rl A T B ST9 3T IR o IR | (= 2 | el ot gU Fareel i TH 3127el | A i hls
UEIR RS

g = 10 m/s? TIF L, 56 T foh 3T g HIF & a1 71 & |

Y9 <l 918

16.

Y Y9 | o AT § ¢ difder fomm, e fagm v v |



SOME USEFUL CONSTANTS

Atomic No. : H=1,B=5,C=6,N=7 0=8,F=9, Al=13, P=15, S =16,
Cl =17, Br = 35, Xe = 54, Ce = 58

Atomic masses : 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 k = 1.38 x 102 JK!
Coulomb's law constant 41:.90 =9x10°
Universal gravitational constant G = 6.67259 x 107! N-m? kg2
Speed of light in vacuum c=3x108ms!
Stefan-Boltzmann constant 6 =5.67 % 108 Wm2-K+
Wien's displacement law constant b =2.89 x 102 m-K
Permeability of vacuum n, = 4n X 107 NA?
Permittivity of vacuum €,= ! 5

HoC
Planck constant h = 6.63 x 103 J-s

Hed HE & fau wE




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

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

@ SUTSTHS: (06) IR

@ TIF U F TEl S (IU) F oIy ww forepey faw 7 ¥ 3@ =W fosheut § O weh A1 U | ATtk forerey Tt
2@)

@  TIF WA o fTT, W T () I A o He forahet (et i =1

PY WH&%W%W%WW%W@W

f 3% L +4 A kA (AW wE fosken (foped) i =T T R
s SF - +3 AR w e vl & T et i et = )
S S 42 At i A i & st e we § e St &1 et 1 9 T 2 S g gu
T forehed Tt fosed 2
HIRMF HF . +1 A A AT F AT e Tl € T halel Ueh foshed bl <A1 7T & ST AT g1
forereT Tl foreheT 2
[ HF 0 Ffe forell +ff forered ot & =1 T @ (19T S AR ©)|
T 37 o 2 o= ot afdfafat #)
@  SIITAEY : Ufe forell Wt o foTu sherer weetr, dTer wdl =it Wl forehied € A e feorshed Tetd &; df shefed
Hﬁﬁaﬁaﬁﬁwamwaﬁﬁwﬁﬂmﬁ@lﬁlﬁmaﬁﬁﬂaﬁﬁﬂaﬁ@ﬁwswlﬁdw fershe)
A wET foreredt # @ o a1 1 I W (IS0 T qT =T forehed) +2 1ok TorehiY| T 78 et e
aﬁ(sumwﬁawm) ﬁ?ﬂﬁﬁ?@fﬁﬁﬁt&@aﬁmﬁm(wm?ﬁwmaﬁwm) +1
Sieh fireiin| ié off et forehed T O (39 IATET0 H gHU forehe), —2 ek firedil, =me Wl forsheq (ferehet) st
AT AT &1 AT A =T T =

1. U i gag o1y qer qreay, fores fod st o6 ford p = 1.615 aam ofrted T 3 Tl p = 1.600 ®, 1
SfeF Ul 21 SRTINIR ST o W Uoh SUTEe ST §efe UL ForATaT SATIfe erelt &1 ST aei et a1 o

fort safsreror fergal o wer gl Af R

air /Q]cm

—

—}K-u
(A) Af=0.41 cm

(B) QAT T 3 Forar STTreor foreg, STt T bl T H ShTiTeh ohest o ofaieh Tl
(C) STt &om o Ty Afarereor foreg, wiTet T shi T H ShTiTeh ohes; o Fofdieh Sl
(D) Af=0.84 cm.

TP 1 P e g



2. T YAThR A Tcdeh SoIH m qT dFITs £ ATt 12 D21 8 547 R

A B
.H K
D C
NG
E F
] T
L G

(A) B 3T 0 HeTeh Toh0l (BD) o HTU& STSedl AT ?mﬁ 2

o T 3EhT TR T weteh (HI) o TP, a9l B % g § ST aTelt 3787 o |Taey Siscd
®) 3Tr5|§f13—4m82 2l
(C) & %1 = 61 Tohelt T 9[SIT (AB) o ®TU&T STSedl ATl %mz 2l

o 1 Tehel Toh IT (JK) o 7 foleg ool weteh o ohes § TSI STt 3187 oh HIuet shgee 3TTe0f

(D) % me2 2l

IP 1 & Qg g



FIHM 1kg ATl T Fershl Tt =61 Uk feert forg & AToraT=r Teell gr siiereht 0 ¥ Seshma ST 8| ga
TEh STET T T Tt | =IAehi0T 30° ST aTe! fG=1 # =Tl 5 m/sec § €T 36 UK THUAT | SeATaeer

1
TUTTeh —
o > 2

(A) TFHRT % 3ieh T el B T =1 3 m/s B

(B) TRT o Steh T TMed A T 9Tl 2 m/s 1

(C) TR o R ST Tt o HeAT SATCTEST &Tet o T 3T 6 N-S 2
(D) eFehL o ST TET 8 qTel 3 hI0T 1A 3 N-S 2

raa@waaqsﬁwafﬁ - 40 3 afaor o = @ s % s & Rk

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

IP 1 P e g



T foreg 3T  Heafsrg T T €| feieg Smelen o = ST qafy o wierd Remaggd Srif fafie streraai 4
T forepeat # giielt ot & a1 Wl forshew <

2.3
(A) T8 (r, 0, 0) T TE ST SHR a(a << r) AT G B T § Fooll sl ABT — 1 = 3

32n2gpr?

2.3
(B) T8 (r, 0, 0) T TE ST AHR a (a << 1) 1T TH SIS o & Sl 1 qAT — 1~ 2

l16m2gpr4

2
(C) a> <x*+y* + 72* < 4a” SN 43 T A1y © wiferq Seit 4 3

167‘[803.

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

32mepa

eI 0.2 kg TUT TS 2m ATt Teh T bt a1 10 N o 37efi9 e o1emd @ i1 feri ux v Sirar
21 Tt 7T T W foreg P Uk o & 6L R o 0. 1 H 7T SHTdT gAT T1ET STTelt €1 Tk o i x = 0 e
T fE T x = 2 m T 38 0T I t = 0 % ®9 A Aifod 5« P formy & B) 3fg p ot Reafa x @ a1 @

o

ERERCIER]

(A) 0<t<0.1s % fq P farg & 31t 0 < x < 1 % fo ermewmes x frmm o wanfeq 2reft 21

(B) 0<t<0.05s 3% g P forg & 51 0 < x < 1m o o sworrensh x fammm # wanfeq &t 21
(C) t=0.05s T x = 0.5 m & T P & Sl 7TE hl T A 2

(D) t=0.1s T x o &ft 7T o fAIC P & sl v 1 X = 2

IP 1d P e srTg



SECTION-I (ii) : (STferea® 3is: 12)

0 U H AR (04) I &

39 GUS H q 308 ©

WWWE‘TH&T%Q@%I

e T 3 SR S IR (A), (B), (C)aﬁI(D)%ﬁqﬁW@wél
sk 4 o T Het 3T forened o S1& forshed shi <l
WH&%%@mﬁmﬁf@ﬁﬁaﬁﬁﬁﬁ%ﬁ@%wﬁﬁw

gof e o +3 Al ok we faehed I TR
FAHEF 0 Al FRE oft foeed b A A m e
FOHAE -1 I aifeufa |

Uy 7 T4 8 F ford arge
AR SG Sl AT @ AT qeh qiafdd it 81 Mid e STER W ST Sl 6l e B
AT | A & 7 T dca o for wfa i s S 910 #id @ dF I8 el i A SR
forenTfora sie St o &9 8 < S wehdt 21 Stfq
AE Amc

(BE)n = s

wuﬁaﬁaﬁquﬁ =1 YFITdeh & 8 Toh qcd o AW § Th (FAA bl g2 H ATTIH Foll o F9
ﬁ%ﬁmwmél

LA (G H) 1 Wi Ffreri= s S 1,15 MeV qT TohT 01 (3He) st Ifd =forera s St
7.1MeV @A AMBRATIH + 2H — 4He + Q H 3c@fSid Isil Q 3l HH &:-

(A) IMeV (B) 11.9 MeV (C) 23.8 MeV (D) 931 MeV

forgue stfvsran

BU - WX+ HIY 4+ 2¢n

T IcafSia it 91d HI, Fafeh X T Y i wft Jfoei= sted w1 8.5 MeV @ @2 20U & fag 7.6
MeV 2l

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

TP 1 P e g



10.

U 9 T4 10 & ford arg=de
T fergfd grrhid G0 E = A sin (kx — 00t + §) ST &t ST @ehell €, STl E G071 § @siferq foggd & 81 39
HEfYRTOT o STTAR x o foret ot 71 % fAT E, — 00 < t < 00 & forw Samarshier Tear 21 T7eaar a8 us e 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 wreg, 9ne shedmar 21 T wre
T ZEhT dTcad ¢ foh T, SFH o 0 o foTe weh 7 e shett et shett Tverg, @9 o1 aifa o1 &8 Teshi &
U7 &1 Rl 21 IaTe0T Ta&y foIfehfa ST Teh TTo] Af GO T o |Ter Zaerd LT € el o 2Eet § T
TR 7k FHeAT=aX Icd= T & AT §H T2 o6 T foh Torfertor Iearsia o foTg ISP e aeaTy] <61 34 St &
ﬁﬁfﬂﬁmwﬁm%aﬁﬁwﬁ@w%ﬁwﬁﬁwmﬁwﬁﬁﬂwm%I el PTG, THY hl ST

W%%WW@W@WWM%|WWt——W UTSHET: S, AT S, W Icatsid aamm
%W%WWtﬂ%ﬁP%aﬁaﬁTWmﬁfaﬁ%mw% STel r, qT r, 30 S, P e
S,P & T78 w7 g ARy 2 c“ << T B (Sl ¢ =3 x 10° m/s) A S, A1 S, ¥ forg P X e ATt
T | Uk T3 Shell Tramer ST qoT Ush 31 faafe (contrast) T SATdshoT ST STH 11|

r, P
Sy
dT " 0

& ma fomr o o O 9 P8 e TTord 82
(A) F I5T (O o T<TEleh) =T BHIM Ueh 731 foraie =)
(B) S-S BH U< W 3= o Shl 3T g 8, farqater e grar simerm|

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

(D) A & 7& W O W L =erd € af Tohoi ueh ff2ra wimr o wre s1gea & s

T T for o =T et Wt | 1071 WhUg i o1 € T wal feerel | Siga e g v T & dl-
(A) d=0.3 cm & foru & v T =iE Tkt 7t firerh (it Sfers & fafem)

(B) d=0.03 cm % o7 &1 U< o oi¢ feedt w f¥hst e i)

(C) d=3 cm % 7T B9 X U< WX T35St ST &)

(D) &Y d 3 WH 3 f-Tuet QL ud 9 fihsT ImH |

IP 14 & e srTg



SECTION-II : (STfersae 3ich: 24)

30 TS | 1S (08) T4 2| T T3 T IU Th W&ATHS® HH (NUMERICAL VALUE) 2

T I % I & el HEATHE T (ST ek H, ST o {3l T deh ®ived/Hehfed; 3eet
6.25, 7.00,-0.33, —30, 30.27, —127.30, & I 11.36777..... &, ¥ 11.36 3 11.37 I1 Tt €AY
STCh % o 3T T GeATeR (1 Steh AISHT ok STTER &I

Zuf\??'?# - +3 e fod ot STt 9 (Numerical value) & 3T T&Y &St fohaT 74T 2]
T HE 0 I et uffeurfaa H)

ToRITTaR ST 1m STell Toh ©8 Irlch &1 B = 2T o wIraleld dcl H 38k [hd! T X o drier shioft
3T 2 rad/sec ¥ FU A 21 T o W forg T forga & (SI 39T ) i1 wior 1 shifs|

e EL e el s s EZZT
Y Y Y 4 4 4

= = = = = =

e xﬂr%‘;‘;g; wWooW

AIHE 25°C U ek E1T shl B hl ST R0 T HHhL ST 3UST fohaT ST 8] € ol fohad °C de
JUST HAT AT TR I8 & S 2 WHT ok & T §oh 1 (A8 AL BT 81 (0 = 10 x 107° °C,
Y =2 x 10" N/m?> 9T o, (EA il B 1 954 Ufderet) = 4 x 10° N/m?)

I B & forg srTE



T I Wy < 2m o o1 ST SalTe H o forewor u = 4y — y2 g oo ST @, Sfef u wie § y gl o o
T foreg R 0T my/s § B A TSt AT O 1.5 Pas BN AT y = Im (SI $9T8) T STI&90T fjeret Fra
FHrfsrn

RRIA GRS § STl STTIE FHIE &AFA 100 cm? AT SRR 0 § 10 cm HaTg a9 AU §3T 2| Ta,
FH g qU1 FURiEd fUved 1 Z59HM 100 kg 21 U6 4 o BIe fog &1 &%a 24/2 mm? 31 foeed &

R % AT 3% & S U 9T (FET) o & § F AT 3R Froperdt 21 3 fohaw @ (sec. #) 7 @reft &
ST 82 (AT ST 3h1 T aTad foee W et it 21)

t

IP 1 P e g



5. Tagd A 9 B, = 12.5 V ATl T o i Tfa0e 4Q/m TeT 4m Al §HEY TR o6 ol 0 STret STt
2 ST TRle 2Q T 6Q AT 3707 fSRA aTesh aa HA: §, = 2V qAT &, = 4V ad &1 qai
ferTgam StreT STt 21 afe TeadHiet formg N o shis faerd et gerian & A foeg N ol formg A 9 gl (m )
1 Shifsr

6. Ife for § yefq sciier i gooht a1 foeenfua st fommeen @ e fear Sirar ® @ sais & ared i
SR 21 PTmmﬁﬁT%lPaﬂmaﬁaﬁﬁﬁl




FerITar Uk 1, weh et o ferordier forami o ferd 21 formgdl Aden B o sft=r 7ifd shtelt g8 @ea AB @
T ATET LA 2l g3t A T B o o= ol gl S = 240 m 81 4 o W& 1 AT v, = 24/2 m/s Tl
=1 gequl <eTS o fore e 81 AB Y@ o ot fawim o 6o o = 45° ShioT ST 81 AT AB gl doh S
AT IIG A H ¢ = 24/3 e aog At 21 FI0T B, A § B AT B & A T S % G0 GHM T&dT ) 71
aﬁﬁﬁa%ubﬁmaﬁm

B

&7 t = 0 W | kg SAH 1 5001 A, 3 kg S99 o sclieh B 3! GEl € 9 IRl 3K 8 m/s o1 ¥
Tfaefier 81 sciieh B G| &0 (t = 0) W foreht &ifast Tde W erft 317 =1e 4 my/s @ Tiiasiiet 21 ofve a0
T wror et o foreg, fora o et el 2- (scTeR A sk B W fiwar e 9)

8m/s

A —h

4m/s

—

I B & forg srTE



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

@ SUTSHS: (06) IR

@ UIUT UY F T I (ST) o T I forerey fow 7w 8 360 9w forenedl & & ek A1 U W 31 forened ot
2@

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

° WH&%W&HWWWW%W@W

7f 3% L +4 A kA (@) wE foske (forpe) i =T T R
AR HF . +3 Qﬁaﬁﬁ%—qwgq{-d%dﬂ?ﬁqld%vqlaﬁWT@%l
ST SfF 42 AR A i @ ST e e § weq At 31 forehedt #9923 9 g
T farshea vl forered
SRR SF . +1 AR A A W AP forshed T € wieq sheet Uk foshed i AT TR @ S AT g
forehea Tt farane 2
[ HF ;0 Ffe forell +ff forered ot & =T T € (9T 9 ARG ©)|
HIT 3 o2 g uft ufcRerfoRn )
@  SIITEY : Ufe foreft Wy o foru shefet v, dfierr ud =it Wl forehed € S g forehed Trera ; dt e
Hﬂ%?ﬁmﬁrﬁwsmwaﬁqtﬁﬂwﬁéﬁﬁm@éwﬁwqaﬁ(wmﬁwﬁvq)
A wET foreredt # @ o a1 1 I W (IS TET qT < forehed) +2 1ok Toreiil| T 7S et e
aﬁ(sqa‘crmﬁawrﬁwq) WﬁWﬁﬁW@ﬁWﬂ(ﬁWWWWW)H
Sieh foreii 1 ot Tt forehe T T (3 IATELOT H U forehe), —2 3ieh foreity, =Ime vt ek (forepe) ot

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

2. ¥ 9 SHEr I 3d At deat bl WA s o1 garay HEdor 892

W (B) n‘\_/ ©) rT‘ ya O | N\

IP 1d P e srTg



T o & R FYT Fed 82

(A) AgBr Shehel & TTTeehl T G g1 2

(B) 3WR[(G 3 o T e oG Fehall 2l

(C) 31=q: fvgd o7 $oTE A (End centred cubic unit cell) 21fdea § 7 2|

(D) ferawetrater (Orthorhombic) fsreeer fehmr & i sifera Siteieh (bravias lattices) 814 21

@ @ (10 O (I11) ﬁ V) \@

aﬁqwmﬁw,ma%aﬁaﬁﬁm%qmwmaﬁwwmm

(A) 1 (B) II (C) 111 (D) IV
&I TSHTOT T HIET oA STHE & Helford 7
(A) T T ThH (B) ITHSTHIN (C) S e (D) @Y7 IshH

THIIH a0 e SaehEs, fgef (binary liquid) foretam s @ ST P, @ X U ° 3ty (maxima)
% 1Y, T3 o (70 § GA1ene foreier ae1iar 81 Y€ TS 1 9= daeie (T,), [ CS, ¥ FH
a3 e 7 & e e g

(A) =101 T ST SHIM TEIEH o 2T & A S|

(B) Teorarameft firsror o1 Fromish & CS, & FAHIE & 7 2|

(C) & ATTreRT TEIEH | 37eq | | CS,, STAT ST © af Uiordt firsyor st Feremies a1 Siram 2l
(D) CS, A= CH;COCH; % forsIor 2l |1 TTSft 7o ST QUi qerdsh foham ST wehal 2

IP 14 P e srTg



SECTION-I (ii) : (3Tfershae 3ish: 12)

0 WU H AR (04) I &

39 U | q 308 ©

WWWE‘TH&T%Q@%I

e T 8 SR S IR (A), (B), (C)ﬁ?(D)%ﬁl’—lﬁW@Eﬁ%l
sk 4 o T HEt 3T forened o S1& forshed shi <l

e W 3 for st Pt afeerfire i & et e  sram R smat

gfes 43 At ok wEl forshew = I T R
FAHE 0 Al fRE oft foeew A I m e
BUSHE o -1 A aifutaat

U 704 8 & ford g
mmmﬁmﬁﬁa@gmwaﬁm

CHy \
AlCl Zn/Hg -~ 1) SOCl,
act ® = ’@

111&301' (11) AICL

- meth}l succinic

anhydride
Cr,0,-Al0,
-H >
n-nexane 500°C @
(Y) Tt
CH,
(A) (B)
CH,
O 0

CH,
CH,
0) (D) o
CTI,
0

af (v) 20 gy Cone. KOH, o ) 33 qenfi

H,0
CcOo0PK® CO,K COO®PK®

A) ] B) | © 1 o (D)
CH,0H CHO CO0PK

CH Pr®
CH Pr®



10.

U 9 T4 10 & ford argde

ATV Shefeh TieTeRt, HHqe hamehi o1 a1 GH=ad ST & fofre Tohfq hefeh e &, T4 &l ol o,
TR ek & s i § W B 2 ST WA ST o sherehi T AT # Al S weqe et ok
&I o THT0T ShT AT T HoHT0T el

FITET V] STAHAAT o T g &2
(A) IF (B) IF, (C) IF; (D) IF,
forer 310 ot Sorargi e STt @ STTfvesh Senfrdt e 2t

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

IP H1d P e srTg



SECTION-II : (STfersae 3ich: 24)

39 TS | 1S (08) T4 2| T T3 T IU Th W&ATHS® HH (NUMERICAL VALUE) 2

TedF I o I & el HEATHE T (SIAd ek H, S o fgdid LI deh ®ived/Hehfed; 3eetm
6.25, 7.00,-0.33, —30, 30.27, —127.30, A& I 11.36777..... &, ¥ 11.36 3 11.37 I1 Tt €AY
STCh %1 o 3T T Yoo {1 Steh AISHT o STTER &I

Tf% - +3 e fod ot HeaTeHs U (Numerical value) & 3% T&Y &St fohaT 74T 2]
T HE 0 I et uicfeurfaa H)

Pt, H,(1 bar) | 1 M NaA(aq) || 107 M HCI (aq) | H,(2 bar), Pt

IfE ITUE & T emf, 0. 441 B AT x T A 4T BT

(e 2 : 2.303 RT/F = 0.06 ; log2 = 0.3) (pK, (HA) = 5)

Tt rfufsra oY ifceht o Heler O, f ° O Ao she it de B

(i) 1 =T 37k STUTAT oY SR forTet o TTY Uoh WHY T TR Sh SRR 9Ed & (rare) S © ST SHROT
Wmaﬁ%aﬁawaﬁaﬁﬁwﬁagaaﬁwaam)ﬁél

(ii) Tscitr hIfe st AR o ShaeT T SRR BT TR & Tifehd STRITSRAT T 3TehT TT=5aT o o o
SPRHTIACA 2l 21

(i) Toreft agor, fopeft Tremarferen stfiiforam ot ax, stfirerment ot TRt BT o STTshwTIT! B1d & fores 39k
T HIfE SThT AT5aT I =1 Bl 2

(iv) TETafe AT A1 &, AT T[T 6l sfe TrHe T g2+ aret s ohi dea o +ft fnft st 2
(v) THRT T AT STV 3T et T Foslt 2T A Toh = 71 § 377k 2t 2

(vi)awésw,w awﬁmﬁawgaﬁ W@ﬂ?ﬁﬁﬂm(proper orientation)ﬁmw 2

I B & fore srTE



SR &9 8 Y& TCSIRTEE AT HISH Y 6T "x" 8, ST 10 C5H,,0 & T St NaBH, / CHy—
OH & 19 foRe Teehied IaT & oifeh Uoehiedt ot waifies firgror 98 qa1 (wfafeier uremferm s g
T BY)

ﬁﬂﬁﬁﬁﬁﬁﬁ'&l’cﬁﬁﬁq@q(chrome alum)%ﬁw%mmﬁqﬁ%‘?

(i) BaCl, (i) Na,CO, (iii) (NH,),S (iv) 3T NaOH

1 HieT 3TTest 9 ST T B 21 3 ST 9 | 300 K W 2, 31 Fata 3 foreg 8 L oo i foram Strar @
|AG,,,| R 5 Bl [In2 = 0.7]?

IF HA & fore g



3‘1’{1?5 gﬁﬁv‘ﬂ S gteae weiiked foetas (Hoffmann exhaustive elimination) WL, § o
CH, — I 55 &1i?

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

excess

SIST | X — Y| T A B
STEt X QAT 'Y, HHRT: NH, T CLO % A1 8 S 6 At NH,Cl S & S &1 2

8. U HId ardideh 19 P(Vm — b) = RT ol e Ll § ; STet 'b’ a9r ‘R’ | 31 & fHardis 81 afe
g g O AT STA 10 b’ R Y E Hﬁ%\'ﬂﬁT W (compressibility factor) B

I B & forg srTE



PART-3 : MATHEMATICS
SECTION-I (i) : (3tRRrehaw 3is: 24)

@ SUTSHS: (06) IR

@ UIUT UY F T I (ST) o e I forerey fow 7w 8 36 9w forenedl & & Uah A1 U W 31k foreney ot
2@

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

PY uﬁaw%waﬂwﬁwwaﬁw%wm

7f 3% D +4 A ha (@) wE foske (forped) i =T T R
AR HF . +3 Qﬁaﬁﬁ%—qwgq{-d%dﬂ?ﬁqld%vqlaﬁWT@%l
ST SiF 42 AR A i @ S e el § weq et 31 forehedt 1 99  # # g g
AT forerey wel forereT B
HRF SF  : +1 AR AT I Y AT [T el & Weq haet U [Iehed 1 AT T @ S AT g1
forehea Tt farane 2
[ HF ;0 Ffe forell +ff forered ot & =T T € (9T S SR ©)|
HIT F o2 g aft uftReurfoR )
@  SIITEY : Ufe foreft Wy o foru sheret weetr, dfierr ud =it Wl forehed € S g forehed Trera ; dt e
Hﬂ%?ﬁqaﬁmwwaﬂﬁwﬁﬂwﬁéﬁﬁm@éwﬁwqaﬁ(wmﬁwﬁvq)
A Wt foreedt § @ o a1 1 I T (IS0 T qT < forehed) +2 1ok Torehl| T 7S et e
aﬁ(sqmwﬁaarrﬁwq) WﬁWﬁﬁW@ﬁWﬂ(ﬁWWWWW)H
sieh foreii 1 ot Tt forepe T T (3 IATELOT H U forehe), —2 e foreity, =ime Wt sk (foreped) ot
AT T &Y AT AT TR

l. UMTEHAAP, :2x+y+z+4=0,P,:y—z+4=00TdP,:3x+2y+z+8=0RIWATL,, L,, L,
SHUST: AT P, GUT P,,P, TUT P, U P, 9T P, Y Uid=eg W@ 8| dd,

(A) W@ L,, L, 34T L, H & %7 T F7 a1 W1 TEA 2|
(B) W@ L,, L, a1 L, & 7 & % 31 {@H T 2|
(C) T wHae hl T IS Jid=se T &
(D) T THde Ueh Brehrofier fism s 2
2. HAETx >-17% ol f(x) ATHHT FAT 2 qT £(0) = 1, £(0) > 0 T f(x)(1 + f(x)) =1 +x &, a9
(A) f(x)>0Vx>0 B) fx)<0VvVx>0

(C) f(x)>-1Vx>0 (D) f(x)<-1Vx>0

IP B & forg srTE



afe femd Tefitor x2 + 2ax + b(a — 1) = 0 % q& a TT b * @ft Aok 7M1 & o awafas €, a@
e O @ o g wuF w B

(A) b T 3Tfyeraq A 4 7 (B) b =T THT IS A G4 721 B
(C) bH AT AFO B (D) b #r$ ¥t qUrfeh & HehelT 2
W T SRforeh ST a, b, ¢ UM S0 § 8 qofT 7 = a+i,b 2, a9
cC—1
(A)ZI% (B)Z:i% (C)Z:i% (D) z=0

: 5 25 9

; ) -
2

o 7 & = 91/8 e 9T 2-

(STt U oyt o |l Srefteni o 37 | 2l)

A) tan A, tan B, tanCWé’Uﬁﬁ% (B) ﬁﬁﬁﬁ%ﬁw = %I

(C) AABC 1 &% e 8 (D) Bryst 1 STt e 2|
T/om T/ om

BRI / In(sinx)dx = a,, / In(cos x)dx = b, &, T
0 0

(A) aj+tb=—nln2 (B) az—i—bz:—gan
(C) a2 +by = ZIn2 D) ar+b =~ T2

IP H1d & e srTg



SECTION-I (ii) : (STferea 3is: 12)

0 WU H AR (04) I &

39 GUS H q 308 ©

WWWE‘TH&T%Q@%I

e T # W S IR (A), (B), (C)ﬁ?(D)%ﬁﬁW@Eﬁ%l
sk 4 o T HEt 3T forened o S1& forshed shi <l
WH&%%@Mﬁﬂ%ﬂ%ﬁﬁaﬁﬁﬁﬁ%ﬁ@%wﬁﬁw@

gof e o +3 Al ok we faehed I TR
FFHE 0 Al fRE oft foeed b AR I m e
FOUAE -1 I iRt H)

Uy 7 T4 8 F ford arge

W f(x) T UET 9E9E § ST & it e=1ensh & St £(0) = 0 T f(f(x))zx/f(t)dt‘v’x ER
0
T | FAT 2

Tk y = f(x) T & Ararad T3t W@ e 7 @ e ookt W gfdesiid grfto
2, 2 _; V3 03X
(A) X +y?=3 ®) Y= © y=-% D)y’ = —¢
Ifg Uk L@ fSrehl IFurdT 1 8 q9T (o, 0) T B STl ], a5k y = f(x) o1 ATl Yicroedtad it & qeim 71 &
T3t Tt B, O o, 1 A 1 § @ forer 3r=atrer 8 @i

(A) (0, ) ®) (? oo)

0 (52 o ()

IP H1d P g srTg



10.

UY 9 T4 10 & ford arg=de

HHT A T B 560 2 x 2 31 1l 38 &, STl det(A) = 1, det(B) = 2 &, T-
det(A + aB) — det(0A+ B), s ER HTHAF E

(A) o (B) 0 (€) a?—1
det(A — aB) — det(—0A + B), 0 ER HTHAN R

(A) o? (B) 0 (C) o> -1

(D) 3 ¥ =hIE Tl

(D) 3T ¥ IS Tl

IP 1 P e g



SECTION-II : (Sifersae 3ich: 24)

34 TS | 313 (08) T 2| T T3 T IU Th W&ATHS® HH (NUMERICAL VALUE) 2

TedF T o I & el HEATHE T (ST ek H, ST o fgdlid T deh ®ived/Hefed; Seetm
6.25, 7.00, —0.33, —.30, 30.27, —127.30, A I 11.36777...... ®, aT 11.36 T 11.37 <1 =1 2M)
STCh %1 o 3L T qeeh {1 ST AISHT oh STTER &RT0

fo?ff'# : 3 Qﬁ%ﬁ?ﬂﬁg@mm(Numericalvalue)ﬁﬁ?mﬁmw%l
T HE 0 I et ufefeurfa H)

fag i +2j + 3k A amaar - (f+j+f<> = 5¥ | 21 + 3] — 6k % wHTR AT TE

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

2 2

X_—%zlﬁ%ﬁ?@@ﬁwmmﬁmﬁrﬁﬁﬁgﬁwéﬁqwr%aﬁwrﬁ,aﬁaWb

a2

qUrteh €, A U SfdoRaerl i wem gt

IP 1 P e g



T x* = 8y o ferdll Tt foreg P & wererd Tt &l Tt T e Sirelt € e 57 wawt wensdt hi vt
SIAT g X2 + y? = 4 %1 THRT AT 2, T P foeger ue Afroeery @ et sTgsrey ster o wrwas et
52 AT 3 Tt o et 7 & wft fafa aet (e ) i feere foran St 2, 99 gu aal A e § |
Y T 1 ATGoSAT, ToT @ ST L [T ST 2, T <0 §C Il § § a1 Wl i T A1 Agesdn

38
foreRTetT STTaT ®1 Ffe 3141 ait o garehT B4 hl ITRIsRdT p ("Cx)

—%,?IE[ T HM 2-
40Cyq - 20C, p

IP 1 P e g



6.

4x — 1

T y = f(x) % o1 (1, 1) T Sl mram Sfireret 3x + 4y = 7 8 q°1x > 1 % fAQ £ (x) >
x< 13RI (x) < XL St frx) s e i 2w s 3, Tim o) 2 ()~ 2x

3 x—1 f(x) —x2

qadqr

T HH 2-

ZI'FG’a,b,c?ﬁ?ﬁﬁfﬁ%@@ﬁ%ﬂ?%ﬁ%ﬁ%a+b+c=30%ﬂaa,b,C%Wqﬁ‘oﬁm%

A (1 - x + 2x%) 2% TR x* HO0F 72C 4y +1- MIC, 4+ °C, &, T (1 + %)™ 6 TRH x*
TUTIeh STl %Y -

IP 1 P e g



