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READ THE INSTRUCTIONS CAREFULLY

GENERAL :

1.

6.

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 32 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.

OPTICAL RESPONSE SHEET :

7.
8.
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)

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 : +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 : +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. Two identical cylindrical tanks are connected by a narrow tube with a cork at its middle (fig).
The radius of a tank is R = 20.0 cm, the radius of the tube is r = 1.0 mm. The length of the tube is

¢ = 1m. Water (p = 1000 kg/m®) is poured into one of the tanks to a height of h = 50 cm, while
the second tank is empty. At the instant t = 0, the cork is opened. [Both the tanks are open at top]

h

(viscosity of water 1 = 1x10° Pa-s)

Given poiseuelle eqn for volume flow rate of fluid in a tube
dv._ APmr*

dt ~ 8nL

AP — pressure difference across ends of the tube

r — radius of tube

L — length of tube

(A) The difference between the levels of the water in the tanks decreases e times in time 1.6 x 10* s

(B) The difference between the levels of the water in the tanks decreases e times in time 3.2 x 10* s

(C) Total mechanical energy of the fluid is conserved during the process
(D) Water level in the two containers cannot become equal in a finite time



2. A small charged bead can slide on a circular frictionless, insulating wire frame. A point like dipole

is fixed at the centre of circle, dipole moment is p. Initially the bead is on the plane of symmetry of

the dipole. Bead is released from rest. Ignore the effect of gravity. Mark the correct options

Charged bead
mass=m
charge=—-Q

Dipole

QpcosH

(A) Magnitude of velocity of bead as function of its angular position is y | ——————
2n€omr?2
(B) Normal force exerted by the string on bead is zero at all points

(C) If the wire frame were not present bead executes circular motion and returns to initial

point after tracing a complete circle.

(D) Bead would move along a circular path until it reached the opposite its starting position

and then executes periodic motion

3. A point charge q = 6uC is moving in a straight line with a velocity v =5 x 104 (m /s). When the
charge is at the location P (3m, 4m, 0) choose the correct statements about the electric & magnetic

fields produced by the charge at the origin.

(A) Magnitude of magnetic field is 9.6 x 10~ '° T
(B) Magnetic field is in —z direction

(C) Electric field is varying with time

(D) Magnetic field is decreasing (with time) in magnitude
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Two cars X and Y are moving with speed 15 m/s and 11 m/s respectively in opposite directions
approaching each other from far. The driver in car X blows a horn which has components of
frequencies ranging from 650 Hz to 800 Hz. The band width of frequencies is thus 150 Hz, speed

of sound is 340 m/s. The correct statement(s) for observer in car Y is : -

The bandwidth of frequencies is 150 (B) The bandwidth of frequencies is 162

A
&) Hz Hz
(C) Speed of sound of horn is 351 m/s (D) Speed of sound of horn is 329 m/s

Two beads of mass m are positioned at the top of a frictionless hoop of mass M and radius R,
which stands vertically on ground. The beads are now given tiny kicks, and they slide down the

hoop, one to the the right and one to the left, as shown in figure. Then choose the correct options

RN

M

LR N L LN LR

(A) The contact force from the ground immediately after the tiny kicks on the hoop is (M +
2m)g

(B) The contact force from the ground on the hoop is (M + 2m)g at the instant when radius
vector makes an angle of cos '(2/3) with the upward vertical.
m
(C) The smallest value of M for which the hoop will rise off the ground at some time

during the motion is %

(D) The hoop will never rise off the ground irrespective of the values of m and M.
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Figure shows a two branched parallel circuit with R, = 10Q, L = ﬁH, Rz = 20Q and

10
C:ﬁ

TmH. Current in L — R, is I; and in C — Ry is I, and main current is I

I1 R_—k X
> ' go0anh
L R |Xf
Ca AAATAYA B
< )
\Z/
2002 sin(100t)v

(A) Phase difference between I, and L, is 90°

(B) At some instant current in L-R, is 10A. At the same instant current in C-Rg branch will
be 5v/3A

(C) At some instant I, is 104/2 A then at this instant I will be 104/2A

(D) Power dissipated in the circuit is 2121.3 W

Space for Rough Work



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

This section contains FOUR (04) questions.

Each question has matching lists. The codes for the lists have choices (A), (B), (C) and (D) out of
which ONLY ONE is correct

For each question, marks will be awarded in one of the following categories :

Full Marks : 43 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

The arrangement is kept in a vertical plane and all masses are released from rest with strings taut.
In list-I different values of masses are given. Match with corresponding parameters in list-11.

Symbols have their usual meanings. Pulleys and strings are ideal.

List-I List-II

(P) [2m | m [3m |4m | (1) |]|a]| = |a,

Q| m |2m|4m|3m|(2)| T,=T,

R)|m [2m [3m |[4m [(3) | T,>T,

(S) [4m |3m [2m | m [ (4) | |a;| > |a;]

(5)| T;=0
(A) P— 1,3;0 > 3,4R > 4,58 —> 1,5 (B) P— 1,3;Q — 3,45R — 34,58 —5
©)P—>34Q—34R—1,5S—>234 D)P—->34QQ—>245R—>13;S—4
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Two light rods of length 1 m each are hinged together as shown in figure. Rod AB makes an angle 0
with vertical while rod BC makes an angle ¢ with horizontal. End C of rod BC remains in contact
with horizontal. Rod AB is rotated with constant angular velocity ® =1 rad/s in clockwise direction.

At the instant when 6 = 30° and ¢ = 30° match the variables in list-I with values in list-II.

List-I List-IT
. . (3v3+1)
(P) | Angular velocity of rod BC in rad/s aQ| ——=
3v3
3—-1
(Q) | Velocity of block D in m/s 2) (f )
V6
1
(R) | Magnitude of angular acceleration of rod BC in rad/s* | (3) ﬁ
(S) | Acceleration of point B in m/s @ |1
(A) P— 4;:Q - I;R — 2;S — 3 (B) P— 1;Q — 4;R — 3;S — 2
C)P-3Q—-3R—>1;S—4 MD)P—-3Q—>2,R—>4S—1
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9.

Consider a system of five large conducting plates of area A. The charge on plate 1, 2, 3, 4, 5 are given
as Q, 2Q, 3Q, 4Q and 5Q respectively. Initially the two switches are opened. Area of each plate is A.
The distance between every successive plate is very very small equal to d.

|

List-I List-IT
. 9 ( Qd
(P) | The charge on surface b is M| —={—
2 AS()

(Q) | The potential difference between plate 2 and 3 (V, — V;)is | (2) [ 0.6 Q

Now both the switches S, and S, are closed simultaneously.

Now Consider a new steady state.

(R) | The charge on surface b is 3)[-13Q

(S) | The charge on surface f'is (4) | None of these
A P-4Q—-3R—>1;S—4 B)P—>2,Q—>4R—>3S—>2
©) P—>30Q0—>3R—>1;S—4 D)P—-4Q—>1R—>3S—4
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10. Phase space diagrams are useful tools in analyzing all kinds of dynamical problems. They are
especially useful in studying the changes in motion as initial position and momentum are changed.
Here we consider some simple dynamical systems for which phase space is a plane in which
position is plotted along horizontal axis and momentum is plotted along vertical axis. The phase
space diagram is x(t) vs. p(t) curve in this plane. The arrow on the curve indicates the time flow.
For example, the phase space diagram for a particle moving with constant velocity is a straight line

as shown in the figure. Similarly we may also plot momentum of a pendulum versus 6 (with sign
convention shown in figure (b)).

[
-

Momentum

Position

L

Figure (a)
Figure (b) shows phase diagram of motion of simple pendulum (momentum P versus angle 0).
Choose potential energy level at the lowest point of the pendulum. E represents total energy of
simple pendulum. Pendulum has a point mass connected with light rod.

H»P
| b= | Ot
\/- AT DT
i 1 "
\/ P
e o oy
| % L ON¢g
E kY 19 '1"
| - P
Figure (b)
List-I List-II
P) Phase diagram a (1) |E<2mgt
Q) Phase diagram b (2) |E>2mgt
(R) Phase diagram ¢ 3) Ma)f perform periodic and oscillatory
motion
(S) Phase diagram d (4) | May represent SHM

May represent angular velocity ® versus 0
(%)
for a pendulum bob

A) P—>13450Q0—1345R—25S—25 B)P>1345Q0—>145R—>15S—1,5

© P—45Q—1345R— 1458 —25 D) P—-245Q—345R—>14S—135
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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 In all other cases.
1. In YDSE experiment two thin transparent sheets are used in front of the slits S, and S,, one of the

thin sheet has refractive index p, = 1.6 and other has p, = 1.4. If both sheets have average
t + 1t

thickness ( > the central maxima is at 5 mm from center O. Now the sheets are replaced

+ . :
by two sheets of same material of refractive index <“12—“2) but having thickness t; and t, now

L . .t :
central maxima is observed at a distance of 8mm from center O. For t; > t, find the ratio t—l Given
2

d=1mm,D=1m
2. A tank with small orifice contains oil on top of water. It is immersed in a large tank of the same
oil. Water flows through the orifice, determine the time at which flow stops
Density of oil = 800kg/m’
Density of water = 1000kg/m?
Initially the level of oil in both the tanks was same.
If t be the time in sec at which the flow stops then find the value of £

_______________________ Air |
oil Sm .
oil oil
water 10m
h—
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A highly conducting cylinder that has cross-sectional area of 100 cm” and 50 cm deep is filled with
air at 21°C and 1.00 atm figure (a). A 20kg piston is now lowered into the cylinder, compressing
the air trapped inside figure (b). Finally a 80 kg man stands on the piston, further compressing the
air, which remains at 21°C figure (c). What temperature T (in °C) should the gas be maintained to

raise the piston and the man back to h.. Take g = 10m/s*

50cm hiI 31@ jt\

(a) (b) (c)
An object of mass m = V8 kg rests on an inclined plane that makes angle 6 = 45° with the
horizontal floor. What minimum force (in N), parallel to the base of the incline must be applied to
the object in order to begin to move it along the plane parallel to the floor as shown? The

coefficient of static friction between the object and the plane is p, = 1.25.

A 3.5V mobile phone battery can produce 1A of current for 1 hour. This can be charged using a

square solar panel 25 cm on each side. Assuming an efficiency of 10% and an incident solar power

of 1kWm™? what time (in minutes) is needed to charge the battery?

Space for Rough Work



A parallel plate condenser, with plate area A and distance between plates d, is filled with a medium

whose permittivity varies as ;

€ (x) = €, + BE, x/d 0<x<4$
d_
(=g +Be =X dox<q

d

x is the distance from one of the plates. For what value of B would the capacity of the condenser

be

= times that when it is completely filled with a uniform dielectric having dielectric constant
n

B?

Section of a refracting surface is shown in figure. The section is symmetrical about x axis.
Refractive index of medium on right of the surface is n with respect to the medium on left of the
surface. Parallel monochromatic light rays are incident on the surface as shown in figure and the
refracted rays are focused at F at a distance f from origin O of the co-ordinate system shown in
figure. The equation y(x) of shape of the section shown is found to be (n®— 1) x> + n’y* — Bn (n—1)
fx = 0. Find B.

In the determination of Young’s modulus by using Searle’s method, a wire of length L = 2m and
diameter d = 0.5 mm is used. For a load M = 2.5 kg, an extension £ = 0.25 mm in the length of the
wire is observed. Quantities d and { are measured using a screw gauge and a micrometer,
respectively. They have the same pitch of 0.5 mm. The number of divisions on their circular scale
is 100. The length of wire, acceleration due to gravity and mass M are known exactly. The

percentage error in measurement of the Young’s modulus is
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PART-2 : CHEMISTRY
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)
® 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.

) 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. Correct statement :
(A) Starch is the plant storage of carbohydrate.
(B) Natural rubber is the trans-polymer.
(C) Nylon show positive Lassigne test with Na metal.
(D) Bakelite is phenol-acetaldehyde resin.

2. Consider the following values of I.E.(eV) for elements W and X:
Element LE., LE., LE,; LE,
A\ 105 155 249 798
X 8 14.8 789 105.8
Other two element Y and Z have outer electronic configuration ns’np* and ns’np’ respectively.

Then according to given information which of the following compound(s) is/are not possible.

(A) WY (B) X,Y; (©) Wz, (D) XZ,
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D Na + Oy L}majorproduct

€XCESS

MK+ 0, —8 y2

€XCESsS

(III) O, + PtF, A S red compound prepared by Neil bartlett.
select correct for above reactions

(A) Electron population in p* molecular orbitals of O, is increases in (I) and (II)

(B) Electron population in p* molecular orbitals of O, is decreases in (I1I)
(C) mbond order of O—O bond is lowest in product of Illrd reaction

(D) Fractinal O—O bond order is observed in product of Ist reaction.
Which of the following polymer is/are Biodegradable?
(A) +CH2—?:CH—CH2-}I1
Cl
CN
(B) —QCHZ—CH:CH—CHQ—CHF(I}H%

©) {O—?H—CHz—ﬁ?—O—(I?H—CHZ—ﬁ}n
CH, O CH,CH, O

}II II{ Il Il
(D) N « CH,%N—C+ CH,} C
Select correct statement(s)
(A) Plaster of paris is a hemihydrate of CaSO, obtained by heating the gypsum around 300 K.
(B) Sodium carbonate is used in hard-water softening.
(C) Sodium peroxide reacts with cold water giving hydrogen peroxide

(D) The mobilities of the alkali metal ions in aqueous solutions are Li* > Na">K" >Rb" > Cs"

In a hypothetical solid, "C" atoms forming cubical closed packed lattice. "A" atoms occupy all
tetrahedral void and "B" atoms occupy all octahedral voids. There is no distortion in ccp lattice.
Fraction of body diagonal not covered up by atoms is : :

(A) 0.76 (B) 0.24 (C) 0.68 (D) 0.12
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SECTION-I (ii) : (Maximum Marks: 12)

This section contains FOUR (04) questions.

Each question has matching lists. The codes for the lists have choices (A), (B), (C) and (D) out of
which ONLY ONE is correct

For each question, marks will be awarded in one of the following categories :

Full Marks . 43 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
List-I List-IT
Disproportionation
®) I (1) | POPOTIOREOT
CHB—C—H reaction with OH
Q) O 2 Condensation
H—(Ijl—H reaction with OH ™
O
(R) Il (3) | Silver mirror test
@)
S) (|% H (4) | Haloform test
A)P—>13,Q0—>24R—>1,3S—>23 B)P—-234Q—>13R—>24S—13

©)P—>34Q—-24R—>123S—123 D) P->123Q—>23R—>34S—23

Space for Rough Work



List-I List-II

(For n = 0), forms white ppt

P) | Fe"" 1
(®) | Fe W Sith ail. HeL.
(For n = 2), forms coloured
(Q) | Cu™ (2) |ppt with excess of NaOH
solution.
- (For n = 0), N,O gas will be
(R) | Hg 3) o
released with dil. HNO,,.
(For n = 2), Forms soluble
(S) [ Pb™ (4) |complex with excess of NH,

solution.

(For n = 2) forms black ppt on

(5) |passing H,S gas in its aqueous

(A)P—23,Q0—>245R—>25S—15 B) P—-1,23:0—35R—12,5S—245

C€) P—14Q—-24R—358—13 (D) P—>245Q—235R— 15S— 145
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Complete the following reactions identify the major products and apply a chemical test to

distinguish between following pairs :

List-I (Pairs) List-IT (Chemical Test)
(P) | Jand M (1) | Na-metal
(Q) | Jand K (2) | NaOIl
(R) |Kand M (3) | 2,4-DNP
(S) |LandM (4) | NaHSO,

Reactions are as follows
@ CO,
(i) NH,CI
(i) CH,CN _
CI,MgBr- i) H,0® ~

5
/9]

K

CHJHHH@L

QO

(1) H,O
(A)P>3,Q—>2R—>1;S—4 B)P—>2:Q—->3R—>4S—1
C)P—-2Q0—>1R—>3S—4 OD)P—->1,Q—>2,R—>4S—>3
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ListI List-1l
NH
) 2 CH 013 N (1) | Carbanion is intermediate
KoHo/a 7~
i)
Q @—~’CNHZ KOBr N (2) | Carbene is intermediate
D
O-H
®| . (i)CHClaH!nNaOH T
(i) H®
OH . : o
AN / 11.SO Cyanide or isocyanide is
©) [—I/C =N %} @ product

(A)P—>1,34,Q—>34R—23S—>234 B)P—>1,234Q—3R—12;,S—>34

<) P—-2Q0Q—-134R—-23S—>1,2 DO)P—-34Q—-34R—-23S—23
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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 total number of species in which incoming electron enters into H.O.M.O.
HZ, Li2: BZ, CZ, NZ, 025 FZ, NaZ’ S23 C12

40 ml of 0.05 M solution of sodium sesquicarbonate (Na,CO5;.NaHCO;. 2H,0) is titrated against
0.05 M HCI. "X" ml of HCI is used when phenolphthalein is the indicator and "Y" ml of HCI is
(Y -X) .

used when methyl orange is the indicator in two separate titrations. Hence, value of ST is

600
2.303 x 0.8314

H,(g) + 2Ag+(aq) = 2Ag(s) +2H"(aq)
Py, = 1.0 bar, [Ag"]1=10"°M, [H]=10"M , AG°(Ag"aq)="75kJ mol"

Following reaction takes place at < > K temperature.

Calculate z.
|A+G(in kJ)|
19

Select the number of ores for which roasting process is applied during metallurgy.

where z =

Argentite, Copper pyrites, Galena, Zinc blende, Chalcocite
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X
In the saturated aqueous solution of PbCl, the freezing point decreases by (1—00) °C then ‘X’ is :

(Given kg, of PbCl, = 4 x 1075, K¢ water = 2 k kg/mole)

Total number of compounds which are soluble in a hot aqueous NaOH are:
(i) Salicyclic acid

(i1) Aspirine

(ii1) Formic acid

(iv) Acetic acid

(v) Succinic anhydride

(vi) Cyclohexanone

(vii) Benzene sulphonamide

(viii) Cyclohexene

In how many compounds intermolecular H-bonding will exist.

OH OH OH
(i) ©/CHD (ii) LG @/GN
SH
(..) 0-H
Hec O i
(iv) v) I (vi) C—0"
.C. LOH
T
CHs 2

A sample of H-atoms containing all the atoms in a particular excited state, absorb radiations of a
particular wave length by which the atoms get excited to another excited state. When the atoms
finally de-excite to the ground state, they emit radiations of 15 different wavelength. Out of these
15 radiations, 5 have wavelengths shorter than the absorbed radiation and 9 have wavelength
longer than the absorbed radiation. What is the initial excited state of atoms?
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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)
) 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.

) 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. max{f(t), 1<t<x}, if1<x<g
Let f(x) = 2x* — 15x2 +36x — 23 and g(x) = .
12 - 2x, ifZ < x<6
Which is correct about g(x)
(A) Continuous everywhere (B) Differentiable everywhere
(C) has greatest value 5 (D) None of these
2. For distinct complex numbers z, 2z, .. z, (@© > 2) the value of
2 2 2
Zyo — 721"+ |23 — 22| +...... +1zn — 2z
22 1+ [z 2| > | 1 can not be less than
20 — 21
1 1 1 1
A) —— B) — C D
()n—l ()n ()n—i—l ()n—|—2
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Equation(s) of possible common tangents to y* = 8(x — 3) and x* = 8(y — 3) is/are :

(A) x+y=1 B) 2x-y=5

(C) x—2y+5=0 (D) None of these

If the line % = % = g intersects line 3f%x + 3(1 — 2a)y +z=3 = —%(6(12)( + 3(1 — 2B)y + 22)
then point (a, B, 1) lies on the plane

(A) 2x—y+z=4 B) x+ty—-z=2

(C) x-2y=0 D) 2x-y=0

o0 o0

2 2
Let/eX dx = aandl, = /xneX dx, n €N, then
0 0

n—1 [ — (n— 1)' a
A In = | —— ) In2 B ™ _ ,ifn is even
B -1 (n z),
— !
— |
1 ) (=1t
© In:5<n2 )!a,ifniseven (D) In——zrh1 <n2>',ifniseven
— !

C
In AABC (with usual notation), if cos A + cos B = 4sin23 , then which of the following hold(s)

good ?

A B A B
A — — = B _ —_ =
()c0t200t2 2 ()cot2c0t2 3
(C) a,c,barein A.P. (D) a, b, ¢ are in G.P.
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SECTION-I (ii) : (Maximum Marks: 12)

This section contains FOUR (04) questions.

Each question has matching lists. The codes for the lists have choices (A), (B), (C) and (D) out of
which ONLY ONE is correct

For each question, marks will be awarded in one of the following categories :

Full Marks . 43 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

Match the following Column-I with Column-II

List-I List-IT

() |IfA = [ajj],, , andaj = i* + j2, then Ais (1) | singular
Q) |A = [ajj];,, anday = 3177 then A is (2) | skew-symmetric
(R) |A = [ajj];, ;anda; = i* — j?, thenAs (3) | symmetric

2 -2 -4
S) [A= { -1 3 4 }, then A is (4) | idempotent

1 -2 -3
(A)P—-3.0—>1R—>1;S—2 B)P—-30Q0—-2R—>1;S—1
©)P—->1,Q0—-2R—>3S—4 D)P—-3Q0—->1R—>2S—1
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Column-I with Column-II (where [.] denotes GIF and {.} denotes fractional part function)

List-I List-II

( =2]

For f(x) = i x2

[logex], 1<x<3-{2}

number of points of discontinuity is
y
( (g’ﬁ + sinlJ el ifx#0
@ | )= i ' @ |3
0 ifx =0
number of points of extremum is
number of points where f(x) = max {|3 —x?|,3 — x*}
(R) | | 3) |2

1s not differentiable

2limx2<1+2+3+....+[i]) =,
(S) | x>0 | @ |1

where [x] represents GIF

(A)P—>2,0—>1R—>4S—3 B)P—-2,0—>3R—>1;S—4

C)P—>2Q—>4R—>3S—14 DO)P—->1,Q—>2;R—>3,S—>14
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Match the following :

exhaustive set in which 'a' can lie

List-I List-IT
If sin '|cos x| — cos '[sin x| = a has atleast one solution, then
(P) . o . (1 | {0}
the exhaustive set in which 'a' can lie
If equation sin~',/X 4 cos™! Vx*—1+tan 'tany=a ;
n 37
(Q) | has atleast one solution, then the exhaustive set in which 'a' (2) (57 7)
can lie
If 4/|sin~!|sinx|| + 4/|tan ~! [tanx|| =2,/ has atleast T
(R) \/‘ ‘ \/‘ ‘ v 3) [O, 5)
one solution, then the exhaustive set in which 'a' can lie
sin '(x* + y?) + tan”! \/ 4y? — 1 + sec 'x = a, then the
(S) @ ¢

A P—1,0Q—>2,R—>4S—3

C)P—-2,Q—-1R—>4S—-3

B)P—->1,0—>4R—>3S—2

(D) P — 1:Q — 2;R — 3:S — 4
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10. Column-I with Column-II

Column-I Column-IT
(P) | Vertices of a triangle are (1, 2), (3, 4) & (2, —4) 1) [rA#£-7
Equation of sides of a triangle are x + y =3 ) )
Q) (2) | triangle is obtuse angled
3x-S5y+7=0andx—-3y+1=0
Orthocenter and circumcenter are on o )
®R)| .. . (3) | (1, 1) lies inside the triangle
different half plane w.r.t larger side.
Equations of sides of a triangle are,
(S) |3x—4y—-13=0,8x—-11y-33=0 (4) | centroid lies on 3y =2
&2x -3y +A=0

(A) P—>2:Q—>3R—>2S—4

) P—-240Q—-234R—->2;S—1,2

B)P—>24Q—>23R—>2S— 14

D)P—-24Q—>4R—->2,S— 1,24
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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.
The value of the expression e, +2 (2C2 +3C, +Cor+n.. —i—“Cz) ,forn=61s

A sequence is obtained by deleting all perfect squares from set of natural number. The remainder

when the 2003™ term of new sequence is divided by 2048, is ?

d2f df(x) \?
Let 2(f(x))? — &) f(x) + () =0 &f(0) = f(1) = —1. Area of region
dx2 dx
el/a _
bounded by y=0,x=0,x=1and y=(2x-1) f(x) is 2 <1—/> , then ‘a’ is ?
e a
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Two boys A and B find the jumble of n ropes lying on the floor. Each takes hold of one loose end

1
randomly. If the probability that they are both holding the same rope is To1 then the number of

ropes is equal to ?

A circle of radius r = 4 units is inscribed in an equilateral triantgle ABC, then an equilateral
triangle is inscribed in the circle, a circle again is inscribed in the later triangle and so on. In this
way the process continues infinitely. Ifr, x,, X, ..., X, .... be the radii of these circles respectively,

then the sum of radii of all the circles x; + X, + X5 ...0 is equals to

A trapezium is inscribed in the parabola y* = 4x such that its digonals pass through the focus and

are of length %TS units. If area of this trapezium is A, then 4A is ?
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If a, B are the roots of the quadratic equation, x> — 2p(x — 4) — 15 = 0, then the greatest integer p for

which one root is less than 1 and the other root is greater than 2 is ?

Let 15;, ]§, C be vectors of length 3, 4, 5 respectively. Let 15; be perpendicular to B + 6, B is

—

perpendicular to C + A and C is perpendicular to A + B and if the length of vector
A+B + 6’ is k/2 then find the value of k
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JEE(Main+ Advanced) : LEADER & ENTHUSIAST COURSE SCORE(ADVANCED)

PAPER-2

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

L3108 1 B2 I
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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
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HAVE CONTROL — HAVE PATIENCE — HAVE CONFIDENCE = 100% SUCCESS
( BEWARE OF NEGATIVE MARKING)

PART-1: PHYSICS
SECTION-I (i) : (3TRRreraw 3ich: 24)

@ 3UTSUS: (06) I T

@ UIUT TH % Tl I (ST) & forw =R forshew fow w2 3@ 9 faehedl & O Wk AT Wk A 1R ooy Tt
2@

@  ITH U o [TT, W T (%) I o o Wl forshed (forshed) i =)

PY mqa%wwuwﬁmwaﬁw%wm

7f 3% L +4 I kA (8 wE foske (forhed) i =AT T R
ARF HF . +3 aﬁaﬁlqmwﬂﬁ%qt-doquaﬁ?ﬁwaﬁww%l
HBIFH HFE  : 2 aﬁaﬁ?maﬁ'—rﬁwﬁﬁﬁlquﬂﬁ%qm*qﬂ%ﬁwﬁaﬁwwéﬁaﬁ%’q
T T vl forered &1
SR S o +1 AR A A Y At forshed Tt € uieq sheret Uk forshed i AT T @ S T g
forehea Tt foraned 2
I HF 0 Ffe forell offt forered ol & =1 T € (1T S STAR ©)|
HIT 3HF o2 oy ot ufcRerfoR )
o  SARWITEEY : Al forel W o fTQ sheret v, e el <o Wt forehed € 1 guy forsheq Tetd €; at shefet
wmwmwwaﬁﬁwﬁwmfﬁéﬁﬁmﬁémﬁﬂaﬁ@?mﬁmﬁwq)
A wET oot 7 € o a1 1 I W (IITEA: TEAT AT =T forehed) +2 Sieh ool o 7S ot e
I (39 SR H ZH ferehe), Waﬁﬁ%ﬁﬁﬁﬁﬁ;@ﬁaﬁqr(mmaﬁwmaﬁmﬁwwl
mﬁ@ﬁlaﬁéﬂﬁumﬁﬂﬂﬁqﬂwmﬁmﬁﬁ?q) —2 e Tirei, =me udt faesheq (forereah) 1
T AT & AT T AT T N

Y Tohold SHTRTT Sohl ohl Ueh Hehtl Tett, fSTereh Hed § shish o7 ®, T SISl ST 21 2 ot 5sa1 R = 20.0 cm

YT Tt T AT r = 1.0 mm 21 Tl T TS L = 1m 81 9 (p = 1000 kg/m®) T Tk & & h = 50 cm 4TS
o IS ST €, STTfeh GO ¢ Wletl 2| &0 t = 0 X hich I WIe &1 STl 2l [AHT ¢ S 8 Gel g 2]

h

(STeT T ST 1) = 13107 Pa-s &1)

4
ﬁmﬁﬁﬁa&%wmaaﬁm@mﬁwa — Agﬁ T & ST R
ST&T AP — et o T 9T qrelial

raqﬁaﬁﬁw

L — AT i s

(A) i H STl o T o AL = 1.6 x 10* s THA H ¢ THT 5 STl 2
(B) o1 T SIcT o &I o HeA 3= 3.2 x 10* s HHA & ¢ THT 5 ST 2
(C) 39 W o SR a1 ol Tt ATk et Efed 2l

(D) ST U § STet EaX Ueh TR S § s A8t 81 HehalT 2



T BIET ST HIdT Toh IR 907 e FreTersh A1 ShH T L Hoha 8| U foig 639 f3gd 9 & &7
7 e foparm ST 2, fega Aot p 21 wRed 7 A fSge o wmitid ad o Rerd 21 At i e ¥ s
ST 21 e o THTe i 10 711 |t forshed i

Dipole

(A) Tt 3 vaeE i Refy 5 Gor v i A i |20 8

2nE€omr2

Charged bead
mass = m

charge =—Q

(B) Tl T ATl 0T AT TRAT ATt stet @i ferg Al ot 3= 2

(C) At AR 360 Sufkerd Tt & ot Hidl e T HLaT & FoT Tk o« q0f i o Telrd TRfFeh formg ot
e 2l

(D) it g5l TRftweh Rerfa o fodia TR ug=m deh JeTehi 9o o STfaet TTf sham qer it strardf id
AT 2

e foreg 3191 g = 6pC TH A T@TH T = 5 % 10*] (m / 5) T ifcrefier &1 1T o R P (3m, 4m, 0) WER
R STSIRT ST AR T 3T oI rerT Srarehier &7 3 o o Wt e i

(A) TR &7 T TRATT 9.6 x 10710 T 2]

(B) TFeehi & —z faRm H 2

(C) orra & Ty 3 @y wftarfila 2 @ 21

(D) TFerhIT &1 T GHTOT HEF o W1 ¥ T 2
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Y UH-GHL hT A AT T & H X A1 Y Toredia fommm & shmen: 15 my/s 1 1 /s =1 & wifcrefier 81 1 X #
3T TTCTR B ST &, TSEshT ATt o 52 650 Hz § <ot 800 Hz Teh 2 36 TR ATl i € =1ers
150 Hz & TT &l sh1 A1 340 my/s 81 R Y H IS Weaeh o ToRl Wel o/ shi -

(A) sTafaar i s T 150 Hz 21 (B) sTafaat i sie Fers 162 Hz 2
(C) B4 i eafd T =Tet 351 m/s B (D) & ¥ eafe i 91e 329 my/s Bl

ZEIHM m AT a1 AT 5 M qeT Fsam R aTeft Te suRfed g9 o 3 W e €, ST eiae 0 Heatek W
21 3T 3 HTT b ool o foarT a8, o 3 g9 W & i<, e gt SR 7o ueh et 3R i e 2, fom
| wel foeren il

m m

M

L R L L L N N LR LR

(A) T T ETEH! GFHT T o JU TN SR & A ATt 69 o1t (M + 2m)g 2l

(B) Prear GfeeT ST 39T 1 AR FEATeR § cos'(2/3) IV ST 3 &01 OX GRIAA § 89 T A0 STl 6ok
A (M+ 2m)g B

(©) % 1 98 =AH W Foreeh forl g9 7Tl o S forel e o eRTae § ST 33T, %%l
(D) BT aact & T o S0 AT IS ATE m A M o A F ot =il
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3T IMRgd T IUT R, = 10Q, L = }/—SH,RB:NQWC - ?mH FAT AT L — R, | T

I, @1 C — R, | 9T [, 8 oI 7 9T [ 2

2002 sin(100t)v
(A) 1, TT 1, 3 T AT 90° ]

(B) fereft &701 0T L-R,, H 1T 10A R1 THI &07 9T I C-R,, T €17 54/3 A 2
(C) foreft &qor o [, ST A 10+/2 A 2 T 38 8101 9T [ 6T 7 10+/2 A 1|
(D) uftaer & =af¥q wfth 2121.3 W Rl
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SECTION-I (ii) : (STferea 3is: 12)

@ SHTESHIAR(04)TUFE

o TIE W g et 31 gferlt % forw #ie % foskew (A), (B), (C) 31 (D) & S & Shaet ok wdlt 2
o O N ¥ fery oieh FreAferiian whRer & el g 3 SR o3 e

QI SE . +3 A kA Ee foehed i T T 8
FHE 0 Al Torwt ot forered I T A1 T € (1T W AN ©)|
FOHE -1 e afffe |

Yef3iq saaee sl Feater ad § W@ SI1dr & 997 g} geqqm i ot df-d TRt & 91 formmaeem 9 sier ST 2l
Feft-1 7 gmE & fafue a9 fodr w2 21 g1 & fod 1 wa sreet @ fre iRl w@ehdt o a2

fercfrat o demat et 21

-1 -1I
m, | m, | m; | my

P)|2m| m |3m|4m | (1) |]a| = |a]

Q| m|2m|4m|3m|(2)| T,=T,

(R)| m [2m|3m |[4m | (3)| T,>T,

(S) |4m|3m|2m| m | (4) | |a,] > |as]

5)| T;=0

(A) P—>13,Q—>34R—45S—1,5 B) P—13,Q—345R—>345S—>5
) P—->34Q—->34R—15S—>234 D) P—->34Q—>245R—>13S—4
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eI | m T &1 Toh] BT I FoRTTdR THETS HIcTehid [T ST 8] ©€ AB HEaTa o §1Y 0 HivT S 8,
STeffeh © BC &fdsT & @1 ¢ I ST 31 ®€ BC &1 0 C &fas o @19 gvueh o T8t 21 98 AB fvrmad
T & for2r shiofd S @ = 1 rad/s & FOM HTdl €1 36 07 G 0 = 30° 7T ¢ = 30° & Fel-1 7 fe2t 7y =l ot
LB IEAEPRI PRSI PRESIEEIER]

-1
(P) | ® BC T IV T rad/s & (1) @
3v3
(Q) | =T D =1 3T m/s ) (v3-1)
\@
(R) | € BC & hIufi caor T Iior rad/s>H | (3) %
(S) |ferg B =T coOT m/s? | 4|1
A P->4Q0Q—->1,R—>2S—>3 B)P—->1,Q0Q—-4R—>3S—>2
(C) P>3,Q0—-3R—>1;S—4 D)P—-3Q—>2,R—>4S—1
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9. &A% A JTcA! Ui TSt ATcASh Wiel o e W o Fifs i wie 1, 2, 3, 4, 5 9 A& A Q, 2Q, 3Q, 4Q
A9 5Q 81 Y H T i i @iet feam ST 21 Jedieh Wie 3l &thel A 8] Tesh ShATTd wieh o 7ed gl d

eI 31T 2l
5
Ql 2Q 3Q 4Ql 5Q
af[1b cMd ef grj1h i[j
1 2 3 4 —E
]
kS 1
(P) |HdEbWAEIE (1) —2($)
2 AS()
(Q) |=ie2qur 3 & Uy favart (V, — V,) ® (2)|-0.6 Q
31e g Rl S, qUT S, T UHETY sig L feAT SIrar 21 31w =
TqRfT % I o= Fifsi|
(R) |¥dE bW AT 3)[-13Q
(S) |HdE e R (4) gﬁ ¥ W
qﬁ,
(A)P>4,Q—>3R—>1;S—4 B)P—>2,0—>4R—>3,S—>2
) P—>30Q0—>3R—>1;S—4 D)P—-4Q—>1R—>3S—4
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10.

Tl GH1Y 3 Tt Teh it TTies grernett & forgemor & o suat 2 31 3 fosiy &9 @ wfa & afted=i &
3T o ford SwTt & & arifeR sfewen feaf qom wa wfafda &1 S 81 59 s e e fem w few
X 8, ook ol e anfe U aa @ e R, &fost 31e7 o STfeeT qem €erm, Heatay 31el & A
ITRad B 39 It H shell GHIY STN; x(t) TT p(t) % AT Ueh 3T 8] T3k T A1 THT YIS T S0TaT &1 ISTL0T
o fordr e 2 & wiferefier weh 6o o fordr shett wfY ST FoATE U Oea W 21 34t TR &9 dieeh o "o
qAT O o HET STN@ o1 Wbl 2l (T (b) # Wi foreg aiarel & 17em)

3

[

¥

Momentum

Position

-

Figure (a)
o1 (b) T TIeteh (§elTT P - FI0T 0) AT 7Tl T el TG ST T 8] Sleteh o s foieg ot feerfast st
T 2! G| E BTl TAleteh sl el It bl aTiall 2l letsh § foirg FoamT ol Teehl D8 ¥ Sl T 2

NP

i J 8'=—1_'|:__0_(_'3‘_'=+J'|:
\i/yd - D -“"-\u
\//,; Lo
/\% 0:>€\ ;
18
/\_(_ L P
e N
Figure (b)
T T
(P) | I@ a (1) |E<2mgt
Q) |FaTI@ b (2) |E>2mgt
(R) |l 3@ ¢ (3) | STrerdt e St i T wehar B
(S) |Femam@d (4) | = SArad i Tef3ta ot dehdt 2
) QAT o A o fotdl ol 3T @ 9T § HT
Tef3ia o FehdT B
(A) P—1345Q—1345R—25S—25 B) P—>134,50—14,5R— 1,558 —> 1,5
©) P—-45Q—1345R—14,5S—25 D) P—-245Q—345R—14S—135

IP 14 & e SRTg



SECTION-II : (3fershaw 3ih: 24)

39 TS H A3 (08) T4 Tl T T 1 I0L Tah H&ATHS HH (NUMERICAL VALUE) 2l

JcdF I % I & e HEATHE A (ST ek H, S & f§dlid T deh ®ived/Hefed; 3emetn
6.25,7.00, —0.33, —.30, 30.27, —127.30, 3G IW 11.36777..... &, A 11.36 31 11.37 1 Tl &)

STCH S o 3T T WO [+ S AISHT o STTAR ST

Zﬂf\?ﬁ‘ - +3 e fod ot SeTeds 9 (Numerical value) & ST T8 &t {ohaT 74T 2
T HF 0 It affefa )

T A Tfere SRINT W 3 vt aeRf 3fel i e S, T S, o WA S TR ST & foew & T vt 3ite @

S 1, = 1.6 T IEL TAAT IS T ST 1, = 1.4 1 A ST 31T h1 37 A2t (%) gar

F 3T % O W 5 mm T o T BT 37 3T B STqaraieh (“1 ;”2>qﬁﬁzétlamt2a1ﬁw

TeTef #hi &1 Mt | TiqeeTiud T fem ST & 1 o7el shest™ SieeB s O ¥ 8mm gl T UTerd BraT 81 t, > t, % for
angm:—;amaﬁﬁ?mﬁm%:d:lmmm:lm
U DI 5% ATet o H STeT ol e W de W gAT 21 39 SHT ot ¥ W g g Ik H GerrT Sl &) feog | S

&A1 & 1 98 99T J1 hifer S X YaTE & SATAT 81 At S T 800kg/m’, STe T B 1000kg/m* Rl
TR H ST 3o | ot 3T Tl §HM 91| AfS t sec H I8 THT 8 TS W JaTe &k ST 8 a2 3T AT 1 Shifor|

_______________________ Air L
oil Sm
oil oil
water 10m
—




Ueh 3= =Te1eh oo, SRkt ST 3l &thet 100 cm? & 9T 50 cm & &, 3hi 21°C AT G947 SRYHUSHT aTel
1.00 atm T AT & ¥ ST 2, FoT (a) S| 3T Tk 20kg SATAT [0S S o 3F7aL SART ST @ e 317ax il
arg widifea &t 2, o (b) 3 370 | Tk 80 kg FT A e W @er g @ s arg 07 wefifed @t & S
fo 21°C Wt &t 2, Fo (c) S| et o =afeh 1 by @ OH: 3o o fordl 1 1 fohe1 | T (°C H)
T T AMMeA? g = 10m/s” |

AL

(@) (b) ©)
ZEHM m = +/8 kg ATt Tk a&q FoRTTaT &TdsT 1 & 0 = 4553101 &1 T8 Ueh Fadel T foRHTeReT | 8] Faaet
o ST o FHT- 58 6] T A foheT oiet (N H) ST ST dTfer e Femmem wef & SHiat act o Srgfest
T AT SO 3T 42 6 T T o W Tforeh oy 7ot p, = 1.25 2

T AISTSA B 3 3.5V ol S, 1 8¢ o foRl 1A RT3 3T Hehell 21 380 Wedeh 25 om YT 3Ted Ueh TTishi
T IS BT SUANT hleh SATATITA R ST HehaT 81 T&TAT 10% AT SATfd el Ik 1 kWm 2 131 el ot
AT H | o g9 (e 7) 31a s

IP 1 P e srTg



U THT-L Ug HHTIET 1 Wie &bl A € T Wiel o 7ed gt d € q9T $99h! U U /Ieas § Wi S €, et
foraefterar fret werm afeafde 2t 2:

€ (x) = €, + BE, x/d 0<x<$

(d—x)

€ (x) = €9 +Beo
d
x Torefl oh el & gt 1 ST 58 OOl &9 9 raeld frerdieh B dTet SHEY Wegd ¥ W Sl 8 dr B o R 7 o

Forir werTfior 26y efar T o
2n2

Toreft STuercieh Tiere shi Toh WINT T @ 21T 7T 81 IE 9T x A& o WIHel Juiid | Ede o areft 3T Hrers 1
ST AT o ST SR AT 3 HIHE n 2| FHIR Thaviter yehret oot wae o femmam srafad it @ qon
SoEfdd fort yefia fawier e & ae fog O & f g W ferd forg F o0 wihfid gidit 81 SeiRiq omT sht
N@ﬁﬁﬁHﬁWy(x) =(n*~1)x* + n’y* — Bn (n-1) fx = 0 IT9 it & 1 B 31 A 1 ShiTor|

d
dox<
> <X d.

|t ohT farfer g A Tqurien Sd R o forer fordl TR SRITT | SwalTg L = 2m AT =4 d = 0.5 mm T T IR TTH
TSR ST 31 M = 2.5 kg R o 73 aR ol oars 0 € = 0.25 mm 7 forear Sfera foam sram 21w d e ¢
=1 WO HHIT: TS T HISshIHIST ZI fohall STTT €1 e {9 =[Sl SF=allel 0.5 mm €l §¥oh JTehR T0H 7T
VT T ST 100 21 TR AT IS, TEcel = @roT T S M o 71 21l &9 & J1d 81 37 Torieh o /1o §
sferrer qfe 8-

IP 14 & e SRTg



PART-2 : CHEMISTRY
SECTION-I (i) : (31RRrehaw 3is: 24)

@ THTESHS: (06)I¥ 2

@ TIF IH % TEl S (W) & o IR fashey fow 7w 8| 39 =9 fasheul ¥ O U A1 Uk A Aftrw ey Tt
2@

@  ITTIH U o 7T, W T (%) I o o Wl forshed (forshed) i =)

PY WH&%W%WWWW%WW

7of 3% L +4 I A (@) wE foske (forshe) AT T R
AR HF . +3 aﬁaﬁlq*vqﬂﬁ%qt-d*qmaﬁ?ﬁWﬁww%l
ST SiF . +2 AR A A S e wel § e et 41 et o T R #i 9 g
3T forereT wel forehew 2
HIRTF HF . +1 TS A AT F ATF fahicd Tl & T hael Ueh Toshed bl AT 7T & T TAT g
forehea Tt foraned 2
[ 3 0 Ffe foret ot forered ot & =T T € (1T S AR ©)|
T P o2 g at ufcRerfoan )
o  SARWITEEY : Al forel wa o 7T sharet v, e el <o Wt forehed § 31 gu forshed TTetd @; at sheret
H&ﬁ?ﬁqaﬁﬁwﬁwwwmﬁﬂwﬁﬁﬁﬁmﬁéwmaﬁ(wmﬁwﬁarq)
A w2t oot # @ o a1 1 I W (ISTEUA: TEAT AT =T forehed) +2 1ok ool o 7S et e
aﬁ(sqmmﬁmﬁwq) aﬁ?aﬁﬁwqﬁﬁﬁﬁm%@aﬁaﬁm(mmaﬁwmaﬁmﬁwwl
sieh forei 1 off TTor forehe T O (3 IATELOT H qHU forehe), —2 3ok ey, =ime Wt forshed (fereedh) a1
AT T &Y AT T AT TR

T A /22

(A) TSIl H FHTTEIES T HSHUT T2 o &9 H 2T 2

(B) STahfieh TR forqef- gt (trans-polymer) 2

(C) TS Na 9T % T GHTHe AT TIET (Lassigne test) 3T 21
(D) SehaTge, FHTA-TeieeE eTse X a2

Teal W T X o foTe f LE. (e V) o o e mor 2-

Element I.E., 1LE., LE.; LE,

W 105 155 249 79.8

X 8 148 789 105.8

T A eal YWZWWE@?{T’&WWW: nsznp4Wnsznp5%lﬁ}ﬁT|§W%WWﬁﬂﬁ
Y FHIE1/FHE Ak g9 6 8/22

(A) W,Y;5 (B) X,Y; (©) W7, (D) X7,

IP 14 & g sRTg



M Na + O L)g@mc
€XCESS
MK + 0, —B 3

(Il O, + Pte;:el) et sreere g i et Atk
e sr ¥ o T e g
(A) (1) T (1) § O, % p* STV FHeTehi T ST h! T Tl &
(B) (III) & O, % p* ATV heaehl H SidrlFT bl AT el &
(C) 111 SR 3 3@ & OO S T - ET5HH =IATH &
(D) Ist 31f¥fsran & Ieare § OO et o fir=TTedeh 8
11 5 & 8IS a5 SaTIHHT (Biodegradable) 3/2?
(A) {CH2—?:CH—CH2%
Cl

CN
|
(B) {CH,~CH=CH-CH,~CH,—CH-}
(©) J(O—(IDH—CHrﬁ)—o—CH—CHrCArn

|
CH, O CH,CH, O

i i 7
(D) N« CH,»xN-CCH,); C;
LRERECIERI

(A) TATE % U, CaSO, T FHIETES BT © S fSTemd st 300 K W% 78 3 I ITH BIaT 2
(B) N ST 1 Hg A H AT FISE TIH Il 2

(C) HifEam WiadTsS 30 It U fohaT shich BISSISI YadTSS SI-TaT 2

(D) &R oTq dcdi i Sttt faera i § Mfasfiead € LiT > Na® > K > Rb' > Cs'

T ShTed e 319 H "C" TCATY] o1 s Hepfefd SiTeteh aTd &1 "A" TCATo] | SIqshorehia feftherral qem
"B TRETY] F¥ft OB FRRRS § IR 21 cop A § P13 RIphT et 21 iy vt @1 e s
QTHTUTﬁ ﬁmﬂﬁﬁ (not covered)%

(A) 0.76 (B) 0.24 (C) 0.68 (D) 0.12

IP 1 P e g



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

@ SUTESHIAR(04)TUFE
o TIE W H g et 31 gferl % forw #ie % foshew (A), (B), (C) 1 (D) & S & Shaet ok wdlt 2

i Wt 3 fora, 7ok TR aRerfr i o Rt a3 sEr R e

qof 37 +3 3f¢ et Wl forehed T <1 T R
FAHE 0 Al Torwt ot forered I T 1 T € (1T W AN ©)|
T 3% o 1 31 gt uftfufaa 1)
-1 -
® ?ID 0 OH™ * a1y
CH,—C—H [EECIERIERCIRIER )
© fl) o OH™ & Y gead
H-C-H IRER
O
(R) Il (3) | Foreer ador aderor
CH.—C—-CH
O
(S) @ (%—H 4) | et wdeor

(A) P> 1,3:Q0 > 2,4R — 1,3;:S — 2.3 (B) P—23,4:0 > 1,3;R > 2,4:S — 13

(©) P—>34Q—-24R—123S—1.23 D) P—123:Q—>23R—>348—>23

IP 1 P e g



-1 -1

(n = 0 % fTQ), & HCI & @™
Yo AT ST 2

Cut 5 (n = 2 & fow) i, NaOH
(@] Cu @ foretam o e T 19T <aT R
(n = 0 % fQ) , aF HNO, &
Y N,O 7 fsherd 21

(n = 2 & faw), i NH,
(S) | Pb™ 4) | T % |y fqereia d@ha
EEIRIRS

(n = 2 % fom) 3o Sofw
(5) | T o H,S T yarted s o

HTAT TILT FqT 2

(P) | Fe™ )

(R) | Hg™ 3)

(A) P—23:0 —>245R—258S— 15 (B) P—123:0 - 3,5R — 1,2.5;S — 2,45

) P—-14Q0—-24R—-35S—13 D) P—>245Q—235R—1,5S—> 14,5

I B & fore srTE



T safsrfopa st ol 60| e SeuTe TRt 3 i o Hed TTafeh wieror & fasis i

-1 ™)

A-11 (T o)

(P) | 17T M

(1)

Na-%il'@

(Q) [JaarK

)

NaOI

(R)

KdarM

3)

2,4-DNP

S)

LdaarM

4)

NaHSO;

CH,MgBr—

@® CO,

(i) NH,CI
@(Hg%y
(i) H,0
CH,0H/H®
—

J

K

L

(A)P—>3,Q—-2,R—>1;S—4

C)P—-2,Q—->1R—>3S—4

(i) H,0?

() CHO -

B)P—>2,Q—>3R—4S—1

MD)yP—-1,Q—>2;R—>4,S—3

IP H1d P e snTg



g=it-1 -1

NH
(P) @ 2 1({:(})[}?}1 N (1) | e Femadt 2
H i)
Q @C—Nﬂz KOBr | (2| awffs ezt &
D
O-H
® | ()CHCL/NaOH |, ;:jqﬁff N-Ty Seftere
_ | (i1)H*
H.C OH
® ] No=n” HsSO, (@ | TR e
W = —x HATSHHTIATSE 3cUTE 2
(A) P— 1,3,4:Q > 3,4;R — 2,3;S — 2,34 (B) P— 1,2,3,4;,Q — 3;R — 1,2;S — 3.4
C)P—-2,Q—-134R—>23S—1,2 (D) P—>34Q0—>34R—>23S—>23

IF HA & fore srTg



SECTION-II : (3fershaw 3i: 24)

39 TS H A3 (08) T4 Tl T T 1 I Tah H&ATHS HH (NUMERICAL VALUE) 2l

YA I o I o el HEATcHE A (ST ik H, S & fgdlid T deh ®ived/Hefed; 3emen
6.25,7.00, —0.33, —.30, 30.27, —127.30, A IW 11.36777..... &, A 11.36 3T 11.37 ST Tl &1

ST S o 3T T O [+ S AISHT o STTAR ST

T sE 1 +3 A v wel eeATes: 71 (Numerical value) €1 3T ¥a&T &t fohar 2T 2
FAHF 0 It aitfefa )

el ATl 3ht ST TS ST a1l $eiagia H.O.M.O. H JeiT STl
Hz, Li2’ Bz, Cz, Nz, 02’ Fz, Naz, SZ’ Clz'

40 ml 0.05 M HifeaH FEFHEHE (Na,CO; NaHCO,. 2H,0) 1 0.05 M HCI % |19l STATIUa foharm |

"X" ml HCI 3WRITT # fofam 1 Sfer ereh Taeieti & o "Y" ml HCl 39arT # {1 TR ST gereh Hivret A

(Y —X)
10

2, (31 STCHT-TERT STATH )| T 8-

S 600
e (2.303 X O.8314> AR

H,(g) + 2Ag+(aq) = 2Ag(s) + 2H'(aq)
Py, = 1.0 bar, [Ag"1=10"°M, [H]=10"M , AG°(Ag"aq)=75kJmol"
7 1 L.
. |A +G(in kJ)]
zZ= T
R < AT S Wﬁ CEC) (roasting) T ST BIAT B-
ISI-eTge, T TRTESH, o, i soie, Jehdrge

IP 1 & e g



o . o o . X
PbCl, % STl dqw forerr = fewie, (W) °C &hH B ST 21 dl X’ &-

(feam2: PbClL FTk, = 4 % 107°, Ky e = 2 k kg/mole)

i ATk S T STelt@ NaOH ¥ forei™ 8

(i) Gftaferss 3t

(if) URkfe

(iii) ®TfHe 3TFA

(iv) Cfafes et

(v) Tl TIeTEgEe

SO IEESIECEIE]

(vii) S GehIATES

(viii) BTgFATSRIT

forer NI & F=qUfvaeh (intermolecular) H-S& UTaIT SITaT 892

i 0-H
H_. ,C. Q
. c” o . _
(iv) ™ 0 (vi) C-0
.C. ,OH
H™ ~C
CH; 5

H-9ATS & U T, foaw |t o) forelt oy Safsta sraeen # @, fopel almesd & Tehrt i
HATNT ek = I FTEAT H TG ST 8| o YLATY =l HATE HTEAT (ground state) T HHHI
Fd T ar 15 fafie qreet scafsia grdt 21 39 15 fafon o @ 5 it aimesd srawmfyd fafeor @ 1t qen
9 ! FUTeE AR forfertor & <t & A1 TEATOAT sht AT 3T STa STaeeT 27

IP 14 & e SRTg



PART-3 : MATHEMATICS
SECTION-I (i) : (3TRRreaw 3ich: 24)

@ IHTESHS: (06)I¥ 2l

@ TIF IH % TEl S (W) & [ IR fashey fow 7w 8| 39 9 fasheul ¥ O U AT Uk A At sy Tt
@)

@  TTH UM o 7T, W T (%) I o o Wl forshed (forshed) i =)

PY WH&%W%WWWW%WW

7of 3% L +4 A A (@) wE foske (forhed) i AT T R
AR HF . +3 aﬁaﬁlq*vqﬂﬁ%qt-d*qmaﬁ?ﬁWﬁww%l
ST SiF . +2 AR AT @ S e wel § e et 41 et B = T R 3 g
3T forereT wel forehew 2
HIT® HF . +1 A A AT G IATF fhicd Tl & T hael Teh Toshed bl AT 7T & 3T TAT g
forehea Tt foraned 2
[ 3 0 Ffe foret o forered ot & =T T € (1T S AR ©)|
T P o2 g at ufcRerfoan )
o  SARWITEEY : Al forel v o fTQ sharet v, e el <o Wt forehed & 3 gu forshed TTetd @; ar sheret
mﬁ?ﬁ:raﬁﬁwcﬁwwwqtfrﬂwﬁﬁﬁﬁmﬁéw%aﬂwmﬁwﬁr@
A wET oot # @ o a1 1 I W (ISTENA: TEAT AT =T forehed) +2 1ok oot T 7S et e
aﬁ(sqmmﬁmﬁwq) aﬁ?aﬁﬁwqﬁﬁﬁﬁm%@aﬁaﬁm(mmaﬁwmaﬁmﬁwwl
sieh forei 1é off Tor forehe T O (S IATELOT H U forehe), 2 3ieh ey, =ime Wt forshed (ferepedh) a1

AT AT &Y AT T AT TR
max{f(t), 1<t<x}, f1gx<]
AT f(x) = 2x° — 15x% + 36x — 23 qATg(x) = T g(x) o AU
12 - 2, iff < x<6
e & @ i we g -
(A) T Had (B) G AT
(C) g(x) T HTHaH 71 5 & (D) 39 & I3 T

2
ot foreT whms BT 2, 2, . 2., (n > 2) ¥ fog 2 zul tlos —nfte o =20 [ g

|Zn _Z1|
frrda e s T ST aehar 2 -

1 1 1 1
(A) — B) — © —

1
IP 14 P e srTg



y? = 8(x — 3) TUT x> = 8(y — 3) Y TFYaT SWAE Togt @reay ot Teflentor 2/ € -
(A) x+y=1 (B) 2x—y=5
(C) x-2y+5=0 (D) TTH 9 15 Al

aﬁi’@T?:%:g,i’@T3B2x+3(172a)y+z=3=—%(6a2x+3(172B)y+2z)3ﬁ9ﬁ%ﬁﬁaﬁ{?ﬁ§,
e forg (o, B, 1) o wmaet ot foremm € -
(A) 2x—y+z=4 (B) x+ty—z=2
(C) x-2y=0 (D) 2x—y=0
II'HT/e"zdx = adIrl, = /xneX2 dx,nEN%,?‘IH-
0 0
(n — 1)!

B n—1 I, =

A) I, = (T) T2 (B) o (%2>' A gfgnawar

_ (n—1)!
(C) In:l<n 2)!a,aﬁn‘€lﬂiﬁ D) In = ——— < afknwmd
2\ 2 207! (nT)'

AABC (Wu’ﬁéswﬁ,aﬁcosAwosB=4sin2%%,aaﬁwﬁﬁaﬁquw%—
A B A B

(A) c0t5c0t7 =2 (B) COtTCOtT =3

(C) a, ¢, b @A=L AT & MY (D) a, b, c TUNRK et & &Y

IP 1t P g srTg



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

@ SUTIESHIAR(04)TH &
o VT W H g et 31 gferlt % forw e % foskew (A), (B), (C) 31 (D) & 58 & Shaet ok wdlt 2
o O W ¥ fory oieh Fretferiian whRer 3 & el g 3 ST R e
Qi eE  : +3 A hAS HEl foshed i AT TR
FAHF 0 Il TorEt i forshed i TET AT AT @ (37T S STIANG )
HIT I o -1 o= ot ufdfafot o
7. FE-19 -1 3 gHferd hIfST -
-1 -1
(P) |FEA = [aj],, ; TMay = i> + 2R, ATAE (1) | STgemwofia ST
Q) |A = [aj];,, TMay = 3T aTAR (2) | form wwfira stege
R) |A = [aj],, , TMa; =i> — 28 ATAR (3) | EmfHa STE
{ 2 -2 —w
S) |[A=|-1 3 4 |g2dTAR (4) |=taw srgE
1 -2 -3
A)P—-3,Q—-1;R—>1;S—>2 B)P—-3Q0Q—-2,R—>1;S—1
C©)P—>1,Q0—>2R—>3S—4 DO)P—-3Q0—-1R—>2S—1

IP 1 & e g



-1 8 G=f-11 ! guird HifSTe- (SRt [.] We uiteh ord T {.} TH=ITcHe YT %er sl oh shidl al)

-1 -
[ X2 llogex], 1<x<3-{2
) 2 1109eX] { }én%m
P) {:,:2}1 q - Ké% (1) 10
ST o Torg Al AT v 2
( 1N o iy
(00 - i (g’? + 5'";) e®™ ifx #0
Q) 0 ifx =0 @ |5
* fetw
T (extremum) ﬁr_g{ﬁ &t He gt
R Wﬁlﬁoﬁ‘cﬁm,aﬁf(x) = max {|3 —x?|,3 — x*} 3 |2
®) TR e 2, B
2 lim x? (1 +243 4.+ [L]) EIR:IERLI
(S) | x>0 x| “ |1
STt [x] WETH qUIieh %l shi th LT 2
A)P—-2,Q0—-1;R—>4S—3 B)P—-2,0—-3R—>1;S—4
(C) P—>2:Q—>4R—>3S—14 D)P—->1,Q—>2,R—>3S—4

IP 1t P e srTg



Hefl-1 9 -1 1 gaferd shife -

— I
® Ifg sin'|cos x| — cos'[sin x| IaWW@W@W%anﬁ (1) |10
T, o fa' feurq & wehan 2, M

Ifg sin’l\/x_—f—cos’l\/xz— l+tan 'tany=a & &9 &

) 2,3_n>
«© M U & <, a9 q0 aifoar, forew o' feerd g1 ekt 2, BT @ <2 2

RIS \/‘sin‘1 \sian + \/]tan -1 \tanx” :2\/a_3h‘r‘°h‘ﬂrﬁ‘°b‘q 3) [ 7;)

R
" T & 2, 79 O ey, o fa' feura & wekar 2, @

sin” (x> + y?) + tan 'y /4y? — 1+ sec 'x = a, T U1 G,

(S) . @ |0

fSre 'a' feora &Y Teka €, BT
A P—>1,0—>2R—>4S—3 B)P—->1,0—>4R—>3S—>2
C)P—->2Q—-1R—>4S—>3 DO)P—->1,Q—>2;R—>3,S—4

IP 1 P e g



10, F=-1 9 gefi-11 bt gford hifsrg -

eI eI

(P) | w= Brvgst ok 2t (1, 2), (3, 4) T (2, 4) & 1) [rz-7

T st o STl o @eRtol x +y = 3 q

@ 3x—5y+7=0Udx—3y+1=0%]

2) | B uh sAferpenio gt 21

T ST o Srvalohes; T Uiehes;, I8eh! Tl

. . Py & o1
®) T 9[SIT o TTUET STCT-3TCT gt § foord & () | (1, 1) Prger & st Rerr &
T T[T o VST o ST
(S) [3x—4y—13=0,8x—11y—33=0 (4) | s, W@ 3y =2 W Rua Rl
qAT2x — 3y + L =0T
(A)P—>2:Q—3;R—>2,S—4 B)P—->240Q—>23R—>2S—1,4
(C) P>24,0>234R—>2S—>12 (D) P — 2,4;Q —> 4;R > 2;S — 1,2,4

I B & forg srTE



SECTION-II : (3fershaw 3ih: 24)

39 WS H A3 (08) T4 Tl T T 1 I Tah H&ATHSE HH (NUMERICAL VALUE) 2l

JcdF I o I & el HEATHE A (ST ik H, S & f§dfid T deh ®ived/Hefed; 3emen
6.25,7.00, —0.33, —.30, 30.27, —127.30, 3G IW 11.36777..... &, A 11.36 31 11.37 ST Tl &)

STCUh S o 3T T AT [+ ST ATSHT o STTAR ST

Zﬂf\?ﬁ‘ - +3 e fod ot SeTeds 9 (Numerical value) & ST T8 &t {ohaT 74T 2
T HF 0 I adlt aftfefa )

n=6%fauseEs "Cy + 2 (2Cy +3Cy 4+ *Cat .l +1Cy), FAFR -

STehfcrer STl o Tfee | @t Ul vl SRSl i g UL U STISRH UTH BIAT 8| 36 3T5A % 20039 U8
2048 & Tt st TR STH ST ST A1 B0 -

2 2
umz(f(x))z—ddf#f(xwr(%) =0 qR0)=f(1)=—1R1 ALy =0,x=0,x=1aqy=(2x-1)
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