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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 10! N-m? kg
° Speed of light in vacuum c=3x108ms!
. Stefan-Boltzmann constant o =5.67%x 10 Wm2-K+
. Wien's displacement law constant b =2.89 x 102 m-K
o Permeability of vacuum n, = 4n X 107 NA
° Permittivity of vacuum €,= ! 5
HoC
. Planck constant h =6.63 x 103 J-s

Space for Rough Work
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HAVE CONTROL — HAVE PATIENCE — HAVE CONFIDENCE = 100% SUCCESS
( BEWARE OF NEGATIVE MARKING )

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

o This section contains SIX (06) questions.

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

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

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

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

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

Partial Marks : +2  If three or more options are correct but ONLY two options are chosen

and both of which are correct.

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

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

Negative Marks : -2 In all other cases.

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

1. 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

1001CJA102120131 E-3/32
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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

cos 6
(A) Magnitude of velocity of bead as function of its angular position is Qp—
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

Space for Rough Work

E-4/32 1001CJA102120131



ALLE N Leader & Enthusiast Course/Score(Advanced)/04-09-2021/Paper-2

4. 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
5. 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.

Space for Rough Work
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6. Figure shows a two branched parallel circuit with R, = 10Q, L = ﬁH, Rz = 20Q and

10
C= TmH Current in L — R, is I; and in C — Ry is I, and main current is I
I1 R_—k X
- 400000
bR |Xf
>V B
. )
Z
2002 sin(100t)v

(A) Phase difference between I, and I, 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 T will be 104/2A

(D) Power dissipated in the circuit is 2121.3 W

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

Y 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

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

Full Marks . +3 IfONLY the correct option is chosen.
Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered)

Negative Marks : —1 In all other cases

7. 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-II.

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—13:0Q > 3,4R >45S— 1,5 (B) P— 1,3;:Q — 3,4,5R — 3,458 — 5
©)P—->34Q0—34R—1,5S—>234 D)P—->34Q—>245R—>13;S—4
Space for Rough Work
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8. 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
(3v/3+1)

(P) | Angular velocity of rod BC in rad/s aQ| ——=

(Q) | Velocity of block D in m/s 2)

(R) | Magnitude of angular acceleration of rod BC in rad/s* | (3)

._.
S,_.
(O8]

(S) | Acceleration of point B in m/s 4)

(A) P— 4;Q - I;R — 2;S —> 3 (B) P— 1;Q — 4;R — 3;S —2

(C) P->3,Q—>3R—>1;S—4 D) P—->3,Q—>2R—->4S—1

Space for Rough Work
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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—-4Q0—>1R—>3S—4
Space for Rough Work
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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 0 (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
(®) 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—15

© P—45Q—1345R— 1458 —25 D) P—-245Q—345R—>14S—135

E-10/32
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SECTION-II : (Maximum Marks: 24)

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

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

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

_______________________ Alr
oil Sm .
oil oil
water 10m
—
Space for Rough Work
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3. 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)
4. 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.

5. 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

E-12/32 1001CJA102120131



ALLE M Leader & Enthusiast Course/Score(Advanced)/04-09-2021/Paper-2

6. 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—x)
d

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

€ (x) = € + Beo %<x<d.

be
B2

7. Section of a refracting surface is shown in figure. The section is symmetrical about x axis.

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

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.
y
n
()] Sy X
F
8. 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

Space for Rough Work
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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 If two or more options are correct but ONLY one option is chosen and it is a
correct option.

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

Negative Marks : -2 In all other cases.

) 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 [.E.(eV) for elements W and X:
Element LE., LE., LE,; LE,
W 10.5 155 249 798
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,

Space for Rough Work
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3. D Na + Oy L)major product

€XCESS

MK+ 0, —8 y2

€XCESsS

(IIT) 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 (III)
(C) mbond order of O—O bond is lowest in product of I1Ird reaction

(D) Fractinal O—O bond order is observed in product of Ist reaction.
4, Which of the following polymer is/are Biodegradable?
(A) —GCHZ—(E:CH—CHATl
Cl
ICN
(B) {CH,~CH=CH-CH,~CH,-CH-}

©) —@O—?H—CHZ—ﬁT—O—(I?H—CHZ—ﬁ%
CH, O CH,CH, O

II—I II—I Il Il
(D) N « CH,%N—C+ CH,} C-
5. 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"

6. 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

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

® 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

Zero Marks 0

Negative Marks

+3 If ONLY the correct option is chosen.

If none of the options is chosen (i.e. the question is unanswered)

—1 In all other cases

List-I

List-IT

(P)

I
CH,—C—H

&)

Disproportionation

reaction with OH ™

Q)

O

2

Condensation

reaction with OH

R)

A3)

Silver mirror test

S

“

Haloform test

A)P—>13,Q0—24R—>1,3S—>23

C©)P—>34Q0Q—-24R—>123S—>123

B)P—>2340Q0—->133R—>24S—13

D®)P—-1.230Q0—>23;R—>34S—>23

E-16/32
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List-I

List-II

(P)

Fen+

&)

(For n = 0), forms white ppt
with dil. HCI.

Q)

Cu™*

)

(For n = 2), forms coloured
ppt with excess of NaOH

solution.

R)

Hgn+

3)

(For n = 0), N,O gas will be
released with dil. HNO,.

S)

Pbl’l+

“

(For n = 2), Forms soluble
complex with excess of NH;

solution.

(&)

(For n = 2) forms black ppt on

passing H,S gas in its aqueous

(A) P—23Q—245R—>25S—15

<) P—-14Q—24R—35S—13

B) P—1,23:Q—>3,5R— 1258 —24,5

(D) P—>2450Q—>235R—1,5S— 14,5

1001CJA102120131
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ALLEN

9. 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) | NaOI

(R) [Kand M

(3) | 2,4-DNP

(S) |[Land M

(4) | NaHSO,

Reactions are as

follows

ORI

(i) NI1,C1

() CHCN

CH,MgBr—

i) H,0%
CH,OH/H®

> [,
(1) CH,O

>M
(i) H,0%

(A)P—-3.0—>2R—>1;S—4

C)P—-2,Q—-1R—>3S—4

B)P—->2,0>3R—4S—1

D)P—-1,Q—>2;R—>4S—3

E-18/32

Space for Rough Work
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ALLEN
1 0 List-I List-]:[
NH
®) @ 2 cH 013 > (1) | Carbanion is intermediate
KOH/A
H
Q @7 C_NH2 KOBr > (2) | Carbene is intermediate
D
R) (1)CHCI;/NaOH ) Product containing N-
(1i) H® i atom
S) H,SO, 7 Cyanide or isocyanide is
A product

(A)P—>134,0Q—34R—23S—>234

(C) P—2:Q > 1,3,4R —>23:S — 1,2

B)P—>1234Q—>3:R—>12S—34

(D) P — 3,4;Q — 3,4;R —2,3;S — 2,3

1001CJA102120131
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SECTION-II : (Maximum Marks: 24)

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

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

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

1. Find total number of species in which incoming electron enters into H.O.M.O.

Hz, Liz’ Bz, CZ, NZ, 02, Fz, Naz, Sz’ C12.

2. 40 ml of 0.05 M solution of sodium sesquicarbonate (Na,CO;.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 HCl is

Y —-X
used when methyl orange is the indicator in two separate titrations. Hence, value of % is
3. Following reaction takes place at 600 K temperature
8 P 2303 x 0.8314 P '

Hy(g) + 2Agt(aq) = 2Ag(s) + 2H'(aq)

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

Calculate z.

|A+G(in kJ)|
where z= ———M——
19

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

Argentite, Copper pyrites, Galena, Zinc blende, Chalcocite

Space for Rough Work
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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)

6. Total number of compounds which are soluble in a hot aqueous NaOH are:

(1) Salicyclic acid

(ii) Aspirine

(ii1) Formic acid

(iv) Acetic acid

(v) Succinic anhydride

(vi) Cyclohexanone

(vii) Benzene sulphonamide

(viii) Cyclohexene
7. In how many compounds intermolecular H-bonding will exist.

OH OH OH
CN
(i @/CHD (i) b Gin @/
SH
9 0-H
H_ ,C. O
c” "o . n_
(iv) ) I (vi) C=0
1 ~Cx -0
CH 1]
3 0

8. 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?

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

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

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

both of which are correct.

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

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

Negative Marks : -2 In all other cases.

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

1. 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
Space for Rough Work
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3. 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
4 rhelne XY _ 7, a2 P
the line T=5<3 intersects line 3°x + 3(1 —2a)y + z=3 = —5(6(1 x + 3(1 = 2B)y + 22)
then point (a, B, 1) lies on the plane
(A) 2x—-y+z=4 B) x+y—-z=2
(C) x-2y=0 D) 2x-y=0
5 w

o0
Let/exzdx =aandl, = /x“eX2 dx, n €N, then
0 0

— 1!
~1 (=1t
(A) In = (n_) Ino (B) In = L (02 4 ifnis even
2 = ()
- 1!
1/n-2 L [ - (o o
= — | n —
©) I, 2( 5 ).a,lfnlseven (D) -1 (ngz)! ,ifnis even
C
6. 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 il —_ =
()cot200t2 2 ()cotzcot2 3
(C) a,c,barein A.P. (D) a, b, ¢ are in G.P.
Space for Rough Work
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SECTION-I (ii) : (Maximum Marks: 12)

Y 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 . +3 IfONLY the correct option is chosen.
Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered)
Negative Marks : —1 In all other cases

7. Match the following Column-I with Column-II

List-I List-IT

(P) |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.Q0—>1,R—>1;S—>2 B)P—-30Q0—-2R—>1;S—1
©)P—->1,Q0—-2R—>3S—4 D)P—-3Q0—->1R—>2S—1

Space for Rough Work
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8. Column-I with Column-II (where [.] denotes GIF and {.} denotes fractional part function)
List-I List-IT
et - | B TowN, 1<x<3-(@
or =
number of points of discontinuity is
y
( (g’? + sin l) el ifx#0
@ [T = i ' @ |5
0 ifx =0
number of points of extremum is
® number of points where f(x) = max {|3 —x?|,3 — x°} 3 |2
is not differentiable
1
2 lim x? (1 +2 434+ {—D =,
S) | x>0 ] “ |1
where [x] represents GIF

(A)P—>2,Q—>1,R—>4S—3

C)P—>2,Q—>4R—>3S—14

B)P—->2,0>3R—>1;S—4

DO)P—->1,Q—>2;R—>3,S—>4

Space for Rough Work
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9. Match the following :
List-I List-II
If sin '[cos x| — cos '[sin x| = a has atleast one solution, then
®) 005 X| = cos jsin x| = a has M |0
the exhaustive set in which 'a' can lie
If equation sin~! VX + cos ! \/x2 —1+tan 'tany=a 3
n 37
(Q) | has atleast one solution, then the exhaustive set in which 'a' | (2) (57 7)
can lie
If (/[sin~! |sinx|| +4/|tan ! [tanx|| =2,/@ has atleast T
(R) \/‘ ‘ \/‘ ‘ 3) [O, 5)

one solution, then the exhaustive set in which 'a' can lie

S)

sin '(x* + y?) + tan”! \/ 4y? — 1 + sec” 'x = a, then the

exhaustive set in which 'a' can lie

4

A P—-1;0—>2R—>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

E-26/32
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10. Column-I with Column-II
Column-I Column-II
(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-5y+7=0andx—-3y+1=0
Orthocenter and circumcenter are on S )
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 B)P—>24Q—>23R—>2S— 14

) P—>24Q—-234R—->2S—1,2

D)P—-24Q—>4R—->2,S—1,24

1001CJA102120131
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SECTION-II : (Maximum Marks: 24)

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

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

Y Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 If ONLY the correct numerical value is entered.
Zero Marks : 0 Inall other cases.
1. The value of the expression e, +2 (2C2 +3C, +Cor+n.. —i—“Cz) ,forn=61s
2. 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 ?

o Let 2(f() — d*0) f(x) + (df(")

2
> = 0&f(0) = f(1) = —1. Area of region

dx2 dx
el/a _
bounded by y=0,x=0,x=1andy =(2x -1) f(x) is 2 <1—/> ,then ‘a’ is ?
e a
Space for Rough Work
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4. 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 ?

5. 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

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

are of length 2 units. If area of this trapezium is A, then 4A is ?

Space for Rough Work
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7. 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 ?

—

8. Let 15;, B, C be vectors of length 3, 4, 5 respectively. Let & 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 k4/2 then find the value of k

Space for Rough Work
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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!
1
. Coulomb's law constant ) =9x10°
TEy
. Universal gravitational constant G = 6.67259 x 10! N-m? kg
o Speed of light in vacuum c=3x 108ms!
. Stefan-Boltzmann constant o =5.67x 10 Wm2-K+
. Wien's displacement law constant b =2.89 x 1023 m-K
o Permeability of vacuum n, = 4n X 107 NA
1
° Permittivity of vacuum €,= 5
HoC
. Planck constant h =6.63 x 103 J-s
Hed w1 & faw w@wE
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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

@ UIIH UH % Hel IW (IU) & forw I foere fow w2 56 =R ool & & Wap A1 Uk A 31f¥yen forenew wt
(@)

@  UTH U o 7T, W T (3F) I o o Wl forshed (forshed) i =)

PY Ww%wwwﬁmwaﬁw%mﬂm

7f 3% D +4 Al had (@) wE foske (forhed) i =T T R
ARF HH . +3 aﬁaﬁlqquﬂﬁ%qt-dohqm?ﬂ?ﬁwaﬁww%l
HBIFH HFE . 2 aﬁaﬁ?mﬁ?ﬁwﬁﬁﬁlquaﬁ%q{-ﬂ*quﬁﬁwﬁaﬁwwéﬁﬁm
g Tk Tl forere 1
SRR 3w o +1 AR A A Y AT forshed Tt € uieq sheret Tk forshed i AT T @ S T g
forehea Tt foraneT 2
I HF ;0 Ffe fordll off forered ol & =1 T € (19T S STA ©)|
HIT 3HF o2 1=y mft ufcRerfoRn )
o  SARWITEEY : Al forel v o 7T sheret v, et el <o Wt forehed & 31 gu forsheq TTerd €; at sheret
wmwmwwmwﬁwmfﬁéﬁﬁmﬁémﬁﬂaﬁ@rmﬁmﬁwq)
A wET foreredt 7 € o a1 1 I W (IITENA: TEAT AT =T forehed) +2 Sieh ool o 7S et e
I (39 SR H ZH fershe), aﬁ?aﬁﬁwq%ﬁﬁﬁﬁ;@ﬁaﬁwmwmaﬁwmaﬁmﬁwwl
mﬁéﬁ@éeﬁxmqﬁqum(@mﬁmﬁr@ —2 e firei, =me udt fasheq (forereah) 1
T AT & AT T AT TN

1. @ Uk SR Sohl shl Ueh Tehdl Aeft, fSTeeh Tear  ohieh o7l ©, ST ST STl 21 3ok shl fisar R = 20.0 cm

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

h

(STeT T ST 1) = 1107 Pa-s &1)

4
ﬁmﬁﬁﬁa&%wmaaﬁmﬁaﬁwa — Agﬁ T & ST R

& AP — il & fo W greiae
raqﬁaﬁﬁw
L — AT i s

(A) i H ST o T o AL I 1.6 x 10* s THI H e THT 5 STl 2
(B) o1 T SIeT o &I o HEA 3= 3.2 x 10* s HHA & e THT 5 T 2
(C) 39 W o SR a0 ol Tt ATk et ELfead 2l

(D) S UTAT § STet EqT Ueh IR §oar 8 e T2l & Hehdl 2l
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2.

U DIl SATARIA Al TF JATHR EN0 Ied Frelersh T/ A T I L bl 2 T forg agwa f3ga o0 o e
T e foparm ST 2, fega At p 21 WRed 7 A fSge o wmiid a o Rerd 21 At i e ¥ st
ST 21 e o THTe i 10 711 w1t forshed i

Dipole

(A) Tt ¥ gaeh i Refy 5 Gor v & A i 200 8

2nE€omr2

Charged bead
mass = m

charge =—Q

(B) Tl T HIcll O AT TRAT ATt sret @i fergdl ot 3= 2

(C) Al AR T Iufterd & & 1 At e T HLdT & o1 U I O F % Iea TR fomg o
e =l

(D) it g5l TRftve Reerfa o fodia TR qg=m deh I 9of o STfaet TTf sham qer it strardf fd
AT 2

e foreg 319 g = 6pC T AT H T = 5 % 10*] (m / 5) B ifcreficr &1 1T o Rorfer P (3m, 4m, 0) WER
R STSIRT ST AR T 3T R rerT Sraiehier &5 o ot H Wt e i

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

(B) TFeehiT & —z faRm H 2

(C) o & Ty 3 @y ftarfila 2 @ 2

(D) TFerhIT &1 T GHTOT HHF o W1 ¥ T 2

IP 14 & g SrTg
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4. LY UH-EL T S AT TE A FHN X qATY Forodier ferm & et 15 m/s T 11 m/s =1t 9 iarefier 81 R X H
3T T B SIS &, TEshT AT o 52 650 Hz § <ot 800 Hz Teh 2 38 TR STl i € =TS
150 Hz 2 T €af 31 =T 340 m/s 31 R Y § 9 Neweh o T Wl o/ b -

(A) sTafaar i s T 150 Hz 21 (B) sTafaat i sie Fers 162 Hz 2
(C) B4 it eaf T =Tet 351 m/s B (D) & T e T =1e 329 my/s Bl

5. FeAHM m ATl &1 AT SeAHE M q Bream R aTelt Ueh euRfed g9 o 3 o fRerd €, S edet ot Sea e wlt
21 379 3 HTT b el o foarm a8, o 3 g9 W & i<, e gt SR o ueh et 37K i e 2, fom
| Wl forepen i

m m

M

L R L L L N N LR LR

(A) B T ETH! GFHT T o JU TN SR & A 1T €9k o1t (M + 2m)g 2l

(B) Prea GfeeT ST 39T i AR FEaTeR § cos'(2/3) IV ST % &01 OX 4RI € 89 T A STl 6ok
A (M+ 2m)g 2

(©) % 1 98 =AH W Foreeh forl g9 7Tl o S forel e o eRiael § ST 37T, %%l
(D) BT aaet ¥ T o S0 AT IS ATE m T M o A F ot =il

IP 1 P e g
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6. <1 Rad T IRUT R, = 10Q, L = \I/—SH,RB=ZOQHQJTC - §mH FAT AT L — R, | &R

I, 91 C — R, H 9T [, 8 oI 7 9T [ 2

bR i

-~
=/
2002 sin(100t)v

(A) 1, QAT I, o TET ATl 90° &l

(B) fereft &30 WX L-R,, &I 10A 2| THI &07 9T T C-R,, T €W 5+/3 A 2
(C) foreft &aor o [, ST A 10+/2 A 2 T 38 &101 9T [ 6T 7 10+/2 A 1|

(D) uftgeyr o =R wifk 2121.3 W 2

I B & fore srTE
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SECTION-I (ii) : (STferea 3is: 12)

@ UTESHIAR(04)UFE

o VT W H g et 31 gferlt & forw #ie % foskew (A), (B), (C) 3R (D) & 5 & Shaet ok wdlt 2
o O N ¥ ferg oieh FreAferiian whRer 3 & el g 3 ST R e

Qi eE  : +3 A hAd HEl foshed i AT TR
FAHE 0 Al Torwt ot forered T T A1 T € (1T W AN 2|
FOUHE -1 = ad afffe |

7. Seiid SHawAT Sl SHEATR add H W1 SAr & 91 gt seaaEl bl afd et o gy fomree 9 @rer Sidr Rl
Teft-1 7 g & fafue a9 fodr w2 21 g1 & o 1 wa sreet @ fre iR w@ehdt o a2

fercforat e tfemt smesf R
-l -
m; | m, | m; | my
(P)[2m| m [3m|4m | (1)]|]|a,| = |as
Q| m([2m|4m|3m|(2)| T,=T,
(R)| m [2m|3m |[4m | (3)| T,>T,
S) [4m |3m [ 2m | m | (4) ]| |a,| > |a4
(5)| T;=0
A)P—>13,Q—>34R—>45S—>1,5 B) P—>13,Q0—>345R—>345S—>5
) P—>34Q—-34R—15S—234 D) P—-34Q—-245R—13S—4
IP 14 & Qg SRTg

1001CJA102120131
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8. W | m AW aI B! B bl [ATTHI THATH I fhaT ST 2 TS AB Feate o AT O FHI0T ST 2,
STeffeh © BC &fdsT & @1 ¢ I ST 31 ®€ BC &1 0 C &fas o @19 gvueh o &ar 21 98 AB fvmad
T & for2r shiofd S o = 1 rad/s @ FOM Tl €1 36 07 G 0 = 30° 7T ¢ = 30° & Fel-1 7 fe2r 7y =l ot
LB IEAECRI PRSI PRESIEEIER]

-1
(P) %Bcaﬂaﬁﬂﬂqaﬂrad/sﬁ (1) w
33
(Q) | 5Tk D T 97T m/s H ) (\/gfl)
/6
(R) | B8 BC % IVi ol &1 9RATT rad/s*§ | (3) %
(S) | fo7g B T cawor /s H @ 1

A P->4Q0Q—->1R—>2S—>3

C)P—-3Q0Q—-3R—-1;S—4

B)P—->1,Q0—-4R—>3S—>2

D) P—-3Q—-2;R—>4S—1

H- 8/32
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9.  &A%A A JTcA! Ul SISt ATcASh Wiel o e W o Fifsei wie 1, 2, 3, 4, 5 W A& HA: Q, 20Q, 3Q, 4Q
A9 5Q 81 Y H T =i T @iet fam ST 21 Tedieh Wie 1 &thel A 8] Tedsh ShATTd widh o 7ed gl d

eI 31T 2
5
Ql 2Q 3Q 4Ql 5Q
af[1b cMd ef grj1h i[j
1 2 3 4 —E
1>
kS 1
(P) |HdEbWAEIE (1) —2($)
2 AS()
(Q) |wie2qur 3 & Uy favar=at (V, — V,) @ 2)|-0.6Q
1S g Rl S, qUT S, T UHETY sig L feT SIrar 21 31 =
TqRfT % I o= Fifsi|
(R) |¥dE bW AT 3)[-13Q
(S) |udE W IEwR (4) gﬁ ¥ W
qﬁ,
(A) P>4,Q—>3R—>1;S—4 B)P—>2,0Q—>4R—>3,S—>2
) P—>30Q0—>3R—>1;S—4 D)P—-4Q—>1R—>3S—4
IP 1 & e SRTg
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10. ool GHY AN Tt ThR i Tiash qaenedt & faeewor & o Swanft 81d 81 ¥ faww &9 @ nifa § aftad=i &
3T o ford SwTt g & arifer sfewen feuf qom wa wfafda &1 S 81 50 s e e fem w foer
X 2, ook ol e anfe U aa @ e R, &St o1er o TfaeT qem €erm, Heatey 31el & A
IRad B 39 It H shedl THIY STN; x(t) TUT p(t) & AT Ueh 3T 8] 5k T A1 THT YIS T S0TaT &1 ISTL0T
o for2r frreret o & ifkrefier Ok T o Tl et WS AT0E FRATTER U Ot (@ & 34T SR §F qleieh o HolT
qAT O o HET STN@ o1 Tehdl 2l (T (b) # Wi foreg aiarel & 1em)

3

[

L J

Momentum

Position

-

Figure (a)
o1 (b) BT TIeteh (§elT P - FI0T 0) AT 7Tl T el TG ST AT 8] Sleteh o FHraw foieg ot feerfast st
T ! R E BT Aleteh %l el Il bl aTial 2l Aletsh § o FoamT ol geehl D8 ¥ Sl T 2

AP
| b= | 6=tn
\/ 7 DT
\ﬁ o
/'\%$ S VI
16
/\ N - P
- R
Figure (b)
i1 I
(P) |FAT NG a (1) |E<2mgt
(Q |F@TIm@b (2) |E>2mgt
(R) |Femem@c (3) | SATar T ST T T Hehal B
(S) |Femamm@d (4) | = SA1ad i Tef3ta ot dehdr 2
) AT o TieAh o o1 IV AT @ qAT O
e T Hhar R
(A) P—>1345Q— 1345R—25S5—25 (B) P—13450Q— 1,45R —1,5;S > 1,5
©) P-450Q0—1345R—145S—25 (D) P—245Q—345R—14S—135
IP HY & fore srTg
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SECTION-II : (3fershaw 3ih: 24)

@ U TE U I3 (08) U | Icdsh T T It Ush H&ATeHS U (NUMERICAL VALUE) ®l

@ UIF UY % I & UL HEATHE HH (SIWAT ek H, SIS o Tl T deh &ived/Hefed; 3emetn
6.25,7.00,—0.33, —.30, 30.27, —127.30, A I 11.36777..... B, T 11.36 3T 11.37 ST Hat &)

@  ICU U o I A ATATHA [+ ST AISHT o STTAR ST

?\Uf\???;" - +3  gfg fad gt TeaTenss U (Numerical Value)ﬁwwa?fﬁ?mw%l
T HF 0 It aitferfa )

1. U A fafete e 2 aaelt qrasi 3l i Rie S, 1 S, % G W fohaT STTaT @ IS & e TactT 3fie &1

S 1, = 1.6 T IEL TAAT IS T STaAIH 1, = 1.4 21 A S 31T h1 37 A2t (%) gar

F 38 % O W 5 mm T o T BT 37 31T B STqaaieh <“1 ;uz)m-—gnﬁ'{étﬁmgwgﬂﬂ

TeTef #hi &1 Mt | Tt T fem ST & d 376l shest™ SieelB s O ¥ 8mm gl 7 Terd BraT 81 t, > t, % for
agqm:—;amaﬁﬁmﬁm%:d:lmmm:lm
2. Uh DI 5 At <o H St T e WA W gIAT §) 39 3Hl O ° W gY o9 o H g S 2l o ¥ S

FEAT & 1 98 99T J1a hifer i T YaTE ® SATAT 81 det S g 800kg/m’, STe T B 1000kg/m* Rl
TR § ST 3o | At 3T T §HM 91| AfS t sec H I8 THT 8 TS W JaTe &k ST 8 a2 3T HTT 1 Shifor|

_______________________ Air
oil S5m
oil oil
water 10m
|
IP 1 & e g
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3.

Ueh 3= =TeTeh oo, SRkt ST 3l &thet 100 cm? & 99T 50 cm & &, %hi 21°C AT G947 SRYHUSHT aTel
1.00 atm T AT § ¥ ST &, FoT (a) S 379 Tk 20kg SATAT [0S S o 3F7aL SART ST @ e 317ax il
g wifea gt 2, fo (b) 3@ 370 H U 80 kg 1 wARE e W @e e € s g T wefifeq &t & 5
fo 21°C Wt &t 2, Fo (c) <l et o =afeh &1 b, @ IH: 3o o fordl 1 7 fohe1 | T (°C H)
& T A2 g = 10m/s” |

AL

(@) (b) ©)
ZEHM m = +/8 kg ATt Tk a&q FoRTTaT &TdsT 1§ 0 = 45°%I01 &1 T8 Ueh Aadel W foRHTeReT | 8] Fdac
o ST o FHT-R $H ] T A foheT oiet (N H) ST ST dTfes e Femmem wef & SHiat at o srgfest
T AT SO 3T 42 6 T T o W Tfereh =y 7ot = 1.25 2

T AISTSA B 3 3.5V ol S, 1 8¢ o foRl 1A RT3 3T Hehell 21 380 Wedeh 25 om YSIT 3Tel Ueh Mok
T IS BT STANT hleh SATATITA R ST HehaT 81 T&TAT 10% AT SATfd Aol 3k 1 kWm 2 11 el =
AT A | o a9 (foee o) 31a Hifs

IP 1 P e srTg
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6.

U THTL Ug HHTIGT 1 wie &bl A € T Wiel o Wed gt d € q9T §79h! U U WIeas § Wi e €, et
foraeferar fret werm afeafda 2t 2:

€ (x) = €, + BE, x/d 0<x<$

(d—x)

€ (x) = €9 +Be€o
d
x ol U e & gl 21 T 39 T w9 U TSR fdien B Aol §HEY TS | W S 8 A1 B 3 e 7 %

Forr werTfior 26y efar — T o
2in2

Toreft STuercieh Tiere bt ok WINT TR @ 21T 7T 81 3E 9T x A& o WIUel JAiid | Ede o areft 3T H1ers 1
ST AT o ST SR AT % HIH& n 2| FHIR Thaviter yehret foreot wae o femmam srafad it & o
sruafda forol wafia i e o qet fog O & £ 3t w Reord forg F ot wishfira @it 81 wafdia s o6t
N@ﬁﬁﬁWy(x) =@~ 1)x*+n’y*—Bn (n-1) fx = 0 9TH BIdiT & A1 B o1 T T hitor|

d
dox<
> <X d.

gt st forfer gR A TquTieR FTd o o forer fordl T ST welTg L = 2m 9T 59T d = 0.5 mm % U aR Jh
TSR ST 31 M = 2.5 kg WR o 73 ar ol oaig § € = 0.25 mm 1 forear Sfera fopam sram 21wyt d e ¢
=1 WO HHT: TS AT HTS5hIHIST ZI fehall STTT €1 e {0 =[Sl SF=allel 0.5 mm 8l §¥oh JTehR THH 7T
T T ST 100 1 TR AT IS, TEcel = T a7 S0 M o 71 71l &9 & J1d 81 AT To1ieh o /1o §
sfcrrer fe 8-

IP 14 & e SrTg
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PART-2 : CHEMISTRY
SECTION-I (i) : (31RRrehaw 3is: 24)

@ IHTESHS: (06)I¥ 2

@ TIF IH % TEl S (I & [ 9 fashey fow 7w 8| 39 9 fasheul ¥ O U AT Uk A Aftw sy Tt
2@

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

° WH&%W%WWWW%WW
7of 3% L +4 Al A (@) wE foske (forshed) i AT T R
AR HF . +3 aﬁaﬁlq*vqﬂﬁ%qt-d*quaﬁ?ﬁWﬁww%l
HBIFH HFE . 2 aﬁ?ﬁ?maﬁ'—rﬁwﬁﬁﬁlolohwaﬁéwrd*q@ﬁﬁﬁﬁwwéaﬁtaﬁzﬂz

3T forereT w&l forehew 2
HITF HF . +1 A A AT G ATF T Fel & T hael Ueh Toshed bl AT 7T & I AT g

forehea Tt foraned 2
[ 3 ;0 Ffe foret ot forered ol & =7 T € (19T S AR ©)|
T P o2 g aft ufcRerfoan )

o  SARWITEEY : Al forel war o fTQ sharet v, e el <o Wt foarehed & I gu forsheq TTerd €; Tt sheret
H&ﬁ?ﬁqaﬁﬁwﬁwwaﬁmﬁwwﬁﬁﬁﬁmﬁéwmaﬁ(wmﬁwﬁarq)
A w2t oot # @ T8 a1 1 I W (ISTENA: TEAT a1 < forehed) +2 1ok ool o 7S et e
aﬁ(sqmmﬁmﬁwq) aﬁ?aﬁﬁwqﬁﬁﬁﬁm%@aﬁaﬁm(mmaﬁwmaﬁmﬁwwl
sieh foreii 1é off Tor forehe T T (3 IATELOT H U forehe), —2 Fieh ey, =ime Wt feorshe (ferepedh) a1
AT AT &Y AT T AT TR

1. WS HFIAR

(A) UTSUT H FHTTRIES T HSHUT T2 o &9 H 2T 2
(B) Tehfieh T forgey -SIgeTeh (trans-polymer) H

(C) TS Na ‘@Il_gjf% TTY AT THT G0 (Lassigne test) Tt
(D) eharTze, FHTA-THeed aTse IS & 21

Tedl W 9T X & foTe f7 LE. (e V) & A 53 73 &-

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

\W% 10.5 155 249 798

X 8 148 78.9 105.8
T A deal YWZWWE@?{T’&WWW: ns’np* AT ns’np’ 21 A1 €t TS SR o AR W1 e |
Y FHIE1/FHE Ak g9 6 8/22

(A) W,Y;5 (B) X,Y; (©) W7, (D) X7,

H- 14/32
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1001CJA102120131



ALLE N Leader & Enthusiast Course/Score(Advanced)/04-09-2021/Paper-2

3.

M Na + Oy L)g@mc
€XCESS
MK+ 0, —B 3

(ITN) O, + P;{:el) et sreere g e @t s
ST AR o forg Bt e g
(A) (1) T (1) H O, % p* STV FHeTehi T ST hl T Tt &
(B) (III) § O, % p* ATV heaehl H Scidrl-T bl AT el &
(C) 111 SATSHAT % 3@ & OO S T n-ST5HH =IATH &
(D) Ist 31f¥fsran & Icare § OO et o fir=TTedeh 8
11 5 & 8IS a5 SaTHT (Biodegradable) 3/2?
(A) {CHz—?:CH—CHZ%
Cl

CN
|
(B) {CH,~CH=CH-CH,~CH,—CH-}
(€) J(O—(EH—CHrﬁj-()-(}H-(JHz—cArn

|
CH, O CH,CH, O

i i 7
(D) 4N« CH,%xN-C+« CH,); Co5
LRERECIERI

(A) TATE HATH UTH, CaSO, T THIRTESS 2IdT & S fSwed &t 300 K 0 7 i IT ITH BT 2

(B) N I 1 Hg A H AITSTH FISE TIH Bl 2l

(C) HifEam WiadTsS 30 et U fohaT shich BISSIeI TUaHTSS SIHTdT 2

(D) &R oTq dcdi 31 Sttt faera i § Mfasfiead € LiT > Na® > K > Rb' > Cs'

T ShTed e 319 | "C" TCATY] B s Hepfefd SiTeteh aTd &1 "A" 9CATo] | SIqshorehia feftherral qer

"B AT Tl STEherehi FRpeRTS T STRYG 1 cop ST § FE HFRT T 21 i frebot whr e S
QTHTU\T)I%ﬁ ﬁmﬂﬁﬁ (not covered)%

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

IP 1 & e g
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SECTION-I (ii) : (STferea 3is: 12)

@ UTESHIAR(04)UFE

o VT W g et 31 gferlt % forw #ie % foskew (A), (B), (C) 3R (D) & TS & Shaet ok wdlt 2

o O N ¥ ferg oieh Frerferiian whRer 3 & el g 3 ST R e

qf 3
I HF
FUT 3 F

. 43 Ife FHhaer vt faemed ot == T Rl

0 if Farelt oft forere oy T =T AT & (3FIT AR B))

L s e R

-1

-1

(P)

0]

&)

OH™ ED e

[EECIERICERCIBIER )

Q

2

OH™ & Y guad
srfurfsrar

(R)

3)

Tereax gdur giieror

)

“)

AR glveror

A)P—>13Q—24R—13S—>23

) P->34Q—>24R—>123S—>123

(B) P—>234Q—13R—>248S—13

D)P—-1230Q—>23R—>34S—23

H- 16/32
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8. 1 -1

(n = 0 % W), & HCI & @™
Yo AT ST 2

(n = 2 & o) 3mfereR, NaOH
foreta= o e T 19T <aT B
(n = 0 % fQ) , TF HNO, &
Y N,O 7 fisherd 21

(n = 2 & fau), snfoer NH,
(S) | Pb™ @) |Femm % ar fqereia d@ha
EEIGIE

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

AT IATLT T 2

(P) | Fe™ )

Q) |Cu™ 2

(R) | Hg™ 3)

(A) P—>23:Q0—>245R—>25S—>1,5 (B) P—1,2,3;0 >3,5R > 1,2,5:S > 2,45
(C) P> 1,40 > 2,4.R > 3,55 — 1,3 (D) P> 2,4.5Q — 2.3,5R — 1,5;S > 1,4,5
I B & fore srTE
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9.  Tr srfsrfemam =t quf a2 A 3euTe TeeeR e T o WeR TEme Tlerr § forwe o :
-1 (™) B IUEIRIEC L))

(P) |TaamM (1) | Na-#mq

(Q) |JTdaTK (2) | NaOI

R) |KdarM (3) | 2,4-DNP

(S) |LaarM (4) | NaHSO;

@) CO,

(1) NH,Cl
(i) CHE%N K
CH,MgBr— (i) H,O

CH,0H/H®

—— |,

@) CHz% SM

(i) H,0

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

J

(C)P—)Z;Q—)l;R—>3;S—>4 (D)P—>1;Q—>2;R—>4;S—>3

IP 1t P e srTg
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10. ‘gﬁ_l 1;'30[_11
NH
(P) @ % _ CHC, N (1) | eI Fegd &
KOH/A
H
Q @C—Nﬂz KOBr | (2| amffs ezt &
D
O-H
® | (1)CHCL, fﬂNaOH y 3) ;?fﬂ?:’ﬁ N-OTHTI] JTeerd
_ | (i) H®
o Ny so, () | TS o
H/C =N R JATZTIETIATEE IS ©
(A) P 1,3,4,Q0 > 3,4R > 2,3;S > 23,4 (B) P—1,2340—>3R—>12:S—>34
(C) P—>2;:Q—>134R—23S—12 (D) P —3,4,Q > 3,4R —23;S—2,3
IF H & fore srTg

1001CJA102120131
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SECTION-II : (3fershaw 3i: 24)

@ SUTSH IS (08) T Tl TSk T4 ol I Uk W&ATeHS HH (NUMERICAL VALUE) 2l

@ UIF UH % I & ULl HEATHE T (SIWAT ek H, SIS o fgelid LI deh &fved/Hefed; 3ereton
6.25,7.00,—0.33, —.30, 30.27, —127.30, A I 11.36777..... B, T 11.36 3T 11.37 ST Hat &)

@  ICU U o IUL H AATHA [+ ST AISHT o STTAR ST

7of & +3 Ale vk e Sk 7 (Numerical value) & 3T S @St fohaT T4
FAHF 0 It aftfefa 4
1. % WSl ohl Eea i AT JTett seiggi H.0.M.O. H JaI31 -
Hz, Liz’ Bz, Cz, Nz, 02’ Fz, Naz, SZ’ Clz-
2. 40 ml 0.05 M HifeaH TfihaHe (Na,CO;.NaHCO;. 2H,0) &I 0.05 M HCI % a1 ATarua fapam mm
"X" ml HCI 3WITT # fofam 1 Sfer gereh Taeieti & o "Y" ml HCl STanT # {1 TR ST gereh Hivret A
Y -X)
10

3. S 600
e (2.303 ><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.
. |AG(in KkJ)]
zZ = T
4, ST T T S Wﬁﬂﬁ?(roasting)%@ﬂ@m%-
3ITSI-eT3e, T TRRTESH, e, TS soie, Jeehidrge

2, (31 STCHT-STERT STTATHH ) T 8-

IP 1 & e g
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o . o o . X
5. PbCl, % STcia Tqy forers =1 femiss, (W) °C &hH B ST 21 dl X’ &-

(feam2: PbCl Fky, = 4 x 107°, Ky o = 2 k kg/mole)

6. %t A ST TH el NaOH H forerd &:
(i) Gftaferss 3t
(ii) URkfe
(iii) WTfH 3TFA
(iv) Cfafes et
(v) Tl TIeTEeEe
(vi) TTSFA TR
(vii) S TehIATES
(viii) BTgFATSRIT
7. e afirent & s=qurfvaes (intermolecular) H-SIEH 9TIT STTAT 22

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

8.  H-UTHIHA! % UH A, EH wvl Ay fRet fomiv SAfea stewen W 7, fREt qimesd % weRrer @
AT ok = I FTEAT H TG ST 8| o YLHTY =l HATE HTEAT (ground state) T HHHI
FTd 8 ar 15 fafie qoreet scafsia grdt 21 39 15 fafeo o @ 5 it qimesd srammfya fafeor @ 1t qen
9 Sl FhTE ST fofertor & <t € a1 TCATOAT sht TR 3T STa STaee 27

IP B & forg srTE
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PART-3 : MATHEMATICS
SECTION-I (i) : (31RRrehaw 3ish: 24)

@ IHTESHS: (06)I¥ 2

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

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

PY WH&T%W&HWWWW%WW

7of 3% L +4 Al A (@) wE foske (forshed) g T R
HRIEH HF  : +3 aﬁaﬁlwwﬂﬁ%wﬂmuaﬁqﬁaﬁqﬁﬁwwﬁ
HBIFH HFE . 2 aﬁ?ﬁ?maﬁ'—rﬁwﬁﬁﬁldohwaﬁéwrd*q@ﬁﬁﬁﬁwwéaﬁtaﬁzﬂz
ST farehe Tt forehed &1
HIRrF HF . +1 TS A AT F ATF T Tl & T el Ueh Toshed bl AT 7T & T TAT g
forehea Tt foraned 2
[ 3 ;0 Ffe foret ot forered ot & =7 T € (19T S AR ©)|
T 37 o2 g aft ufcRerfoan )
o  SARWITEEY : Al forel v o 7T sheret v, e el <o Wt forehed € 31 gu forshed TTerd @; ar sheret
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3. yP=8(x—3)TUT x> = 8(y — 3) N TR SIS T3t T@ret bt TefleRtor 2/ € -

(A) x+y=1 (B) 2x—y=5

(C) x-2y+5=0 (D) T 9 1 Al
4. R TEr ? - % - g,%@mzxu(l D)y +z=3= —%(6a2x+ 3(1 = 2B)y + 27) 1 URreSied e &,

sl foreg (o, B, 1) ford woraet o ferem € -

(A) 2x—y+z=4 B) x+ty—z=2

(C) x-2y=0 (D) 2x—y=0
5. II'HT/ e ¥ dx = adarl, = /xneX2 dx,n € N g, dd-

0 0
n—1 L (n — 1)! .
(A) I, = (T) In2 B) "7 (a2 (;2>' A naw
== )!
B (n — 1)!
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6. AABC(Wﬁéﬁﬁswﬁ,aﬁcosAmosB=4sin2%%,aaﬁnfrﬁaﬁqwm:rw%-

(A) cot%cot% =2 (B) cot%cot% =3
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SECTION-I (ii) : (STferea 3is: 12)
@ SUTESHIAR(04)TFE
o VT W g et 31 gferll % forw #ie % foskew (A), (B), (C) 3 (D) & 5 & Shaet T wdlt 2
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7. EE-19 -1 3 gHferd hIfST -
-1 -1
(P) |FEA = [aj],,, TMay = i> + 2B, ATAE (1) | STgermofia ST
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R) |A = [aj],, ,TMa; =i> — 22 ATAR (3) | EmfHa STE
{ 2 -2 —w
®) |A=|-1 3 4 |2awal (4) | =iem o8
1 -2 -3

A)P—-3,Q—-1;R—>1;S—>2

) P—>1,Q0—>2R—>3S—4
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DO)P—-3Q0—-1;R—>2S—1
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8.  Fe-1 9 G-I 1 GAlTd HITSTT- (ST&T [.] WewH qUrieh Bt aeT {.} FeTeres ST wetd ol =2k i 81)
-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
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Q) . 0 ifx =0 @ |5
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SR T 7, Bt
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9. {19 G-I I gaferd Hifer -
T S
®) fe sin~'[cos x| — cos '|sin x| = a T FHW ¥ FH Th & &, 99 01 M | o
wr=a, et o' R & wkar 2, 2
Q Ifg sin’l\/x_—i—cosfl\/x2 —1+tan 'tany=a & A G 2 <£ 3_7:)
9 U T 2, 9 ot aepee, e o' ferd 8w €, g 2’ 2
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forert o' feorq &1 weham 2, B

(A P—>1;0—>2R—>4S—3

C)P—->2Q—>1R—>4S—>3

B P—->1,Q0—-4R—>3S—>2

DO)P—->1,Q—>2,R—>3S—4

H- 26/32

TP 1 P e g

1001CJA102120131



ALLE " Leader & Enthusiast Course/Score(Advanced)/04-09-2021/Paper-2

10, F=h-1 9 gefi-11 sht gfoTd hiferg -

eI eI
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T Pt o STl o s x +y = 3

. . (2) | Brarst wen Stfrerenior et R
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SECTION-II : (3fershaw 3ih: 24)

@ U TE T I3 (08) U | Icdsh T T 3t Ush H&ATeHS U (NUMERICAL VALUE) ®l

@ UIUF UH % I & UL HEATHE HH (SIWAT ek H, SIS o f§elid LI deh ®ived/Herfed; 3ametn
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T HF 0 It aitferfa )
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2 2
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4. I TASH A qUTB FH1 n WEAT HT T Teofl BN W ferelt 81 3TH & Tedsh ATgoh! ATgoeal T o Ueh ot ol i

et Gl 21 4f e 1 ) uifiend] B A1 2 3 v & el e e 2. ILOI 3 o Tt e T R
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7. Ffe fEmd ST x? — 2p(x — 4) — 15 = 0 % A o, P &, Tl p 1 Heww qUTieh A, Forder foIg wh 7t 1 @ B
AT IEU A 2 ¥ TSI 2, BT -

8. uwMTA, B, C ®U: 3,4, 5 3% Tos h ORT F| AT A GRT B + C Fofwad 2, B 9w C + A &
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