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Mathematics

»  This section contains FOUR (04) questions.

& FEach guestion has FOUR options (4), (B), (C) and (D). ONLY ONE of these four options is the
COrfect answer,

s For each guestion, choose the option corresponding to the correct anawer.

*  Apnswer to each guestion will be evaluated according 1o the following marking scheme:

Full Merks . 43 If ONLY the correct option is chosen;
Zero Marks . 0 If none of the options is chosen {i.e. the question is unanswered);
Negative Marks . —1 Inall other cases,

SECTION 1 (Maximum Marks: 12)

Q1

Let f:[l.o) — E be a differentiable function such that f(1) =§ and

3 J‘jf{r}a’z =X f{x;—% x=[l,=). Let e denote the base of the natural logarithm Then the
value of /(&) is

i log,4+e 4¢° e —4
A () ! S @ = )
(A) 3 3 3 (o) 3

Conzider an experiment of tossing a coin repeatedly until the outcomes of two consecutive tosses

1
are same. If the probability of a random toss resulting i head 15 5 . then the probability that the

experiment stops with head 1s

1 5 4 2
Ay — — = =
(4) 5 (B) 7 (€ 5 D) =

Forany y=R . let cot " (y)=(0.7) and tan'(3) = {—L:-%) Then the sum of all the solutions

'9;-"_' Y=2% for 0<|3] <3 iseqalto

¥

(4) 243-3 ®) 3-243 © W36 @ 6-42

of the equation tan™ (%) + cnt'l{
—y

1B
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Q4 1et the position vectors of the points P.O. R and § be G=1+27-5k. b =37 +67+3k.
T : - & -om =
& =1—_f +1—_qj + 7k and d = 2i + j+ k&, tespectively. Then which of the following statements is
¥ 3

tme’.’J

(A) The points P 0. R and § are NOT coplanar
b+2d

(B) iz the position vector of a point which divides PR internally in the ratin5: 4

b+2d
(€
(D) The square of the magnitude of the vector bxd is 95

15 the position vector of 2 point which divides PR externally in the ratio 5:4
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SECTION 2 {Maximum Marks: 12)

®  This section contains THREE (03) guestions.

* Fach question has FOUR options (A, (B, {C) and (D). ONE OR MORE THAN ONE of these four option(s) is
(are) correct answer(s).

*  For each guestion, choose the aption(s) corresponding to {all) the correct answerls).

o Answer to each question will be evaluated accarding to the following marking scheme:
Full Marks : +4 ONLYif (all) the correct option(s) is{are) chosen;
Particel Marks  : +3 If all the four options are correct but ONLY three options are chosen;
Partiol Marks  :© +2 Ifthree or more options are correct but ONLY two options are chosen, both of
which are cotrect;
Partial Marks . +1 1f two or mote options are correct but ONLY one option is chosen and it is a correct
option;
Zero Marks ;0 If unamswered;
Negative Marks - —2 Inall other cases,
*  For example, in a question, if (4), (B} and (D) are the ONLY three options corresponding to comrect
answers, then
choosing ONLY (A), {B) and (D) will get +4 marks;
choosing ONLY (A} and (B) will get +2 marks;
choosing ONLY (A) and (D) will get +2marks;
choosing ONLY (B) and (D) will get +2 marks;
choosing ONLY (&) will get +1 mark;
thoosing ONLY (B) will get +1 mark;
choosing ONLY (D) will get +1 mark;
choosing no option(s) (i.e. the question is unanswered) will get 0 marks and
choosing any other optionis) will get —2 marks.

Q3 Let M=(g,), i.j={.2.3}, bethe 3x3 matrixsuch that g, =1 if j+1 is divisible by 1,
otherwise @, = 0. Then which of the following statements 1s(are] true?

{A) M isinvertible
'ig_. &) i’ a &

L]
(B) There exists a nonzero column matrix | g, | suchthat Af 4, ‘= —i;

iy \a ) \-a)
fﬂW
(C) Theset {X¥ =B’ : MY =0} = {0}, where 0 = | 0
1.0

(D) The matrix (M —27) is invertible, where 7 is the 3% 3 identity matrix
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Q6

Q7

,

Let 7 :(0.1) = 2 be the function defined as f{x}=[—?x][ x—%} :. x—% ‘ where [x] denotes

the greatest integer less than or equal to x . Then which of the following statements is{are) true?

{A) The function [ is discontinuous exactly at one point in (0,1)

(B) There is exactly one point in (0,1) at which the function [ is contimuous but NOT
differentiable

{C) The function f is NOT differentiable at more than three points in (0.1)

1
(D) The mimmum vatue of the function fis ———

512

ﬂri
Let § be the set of all twice differentiable functions f from E to B such that E‘fl[x?] =0 for

all xe(—1.1). For f =8 _let X, bethe number of points x =(—L1) for wiuch f(x)=x Thea
which of the following statements is(are) true?

(A) There exists a function [ 5 suchthat X, =0

(B) For every function [ €5, wehave X 752

(C) There exists a function f =5 such that X,=2

(D)) There does NOT exist any function § in § such that X,=1
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*  This section contains SIX (06) guestions,
& The answer to each guestion 15 a NON-NEGATIVE INTEGER.

*  For each guestion, enter the correct integer corresponding to the answer using the mouse and the
pri-sereen virtual numeric keypad in the place designated to enter the answer.

e Apnswer to each guestion will be evaluated according to the following marking schieme:

SECTION 3 (Maximum Marks: 24)

Full Marks : +4 If ONLY the correct Integer is entered;
Zero Marks i 0 Inall other cases.
T K
QF ForxeE, let tan'l[xj = (—:—= = } Then the mintmum value of the fanction
rimi ' E{_:—m %]
fR—32 defined by f(x)= | T b s

Qo

Q.10

Q11

Q.12

For x =&, let v(x) be a solution of the differential equation
7 f;ﬁ." . 7
{x _5}?17 - 2xy=—2x(x"—3) suchthaty(2)=7.

Then the maximum value of the function v(x) 13

Let X be the set of all five digit numbers formed using 1,2.2.2,44.0. For example, 22240 1510 X

while 02244 and 44422 are not in ¥ Suppose that each element of X has an equal chance of
being chosen Let p be the conditional probabality that an element chosen at random is 3 multiple

of 20 given that it is a multiple of 5. Then the value of 38p is equal to

Let 4.4, 4. . . 4 bethe vertices of a regular octagon that lie on a circle of radius 2. Let P be
a point on the circle and let P4 denote the distance between the points Pand 4 for i=1.2,. 8.
If P varies overthe circle, then the maximum value of the product Pd. - P, ----- P4, 15

ra 3 &) 1
Iet R= | c 2 d|:abcde{0.35711L13.17.19}; Thenthe number of invertible
a5 0 ’

matrices i & s
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Q.13

Let £, be the circle of radius 1 with center at the origin Let €, be the circle of radius » with
center at the point 4 =(4.1), where 1 <7< 3. Two distinct common tangents PO and ST of C,
and € are drawn The tangent PO touches C, at P and C; at Q. The tangent 5T touches C,
at § and C, at T. Mid points of the line segments PO and 5T are joined to form a line which

mieets the x -axis at a point E.HAH=J§Tﬂ3ﬂ1thETL'El!JE of 7 is
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SECTION 4 [Maximum Marks: 12)

®  This section contains TWO (02) paragraphs.

e Bassd on each paragraph, there are TWO (02) guestions.

* The answer to each guestion s a NUMERICAL VALUE.

* Foreach guestion, enter the correct numerical value of the answer using the mouse and the on-
sereen virtual numeric keypad in the place designated 1o enter the answer,

s |fthe numerical value has more than two decimal places, truncatefround-off the value to TWO
decimal places.

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

Full Marks o +3 If ONLY the correct numerical value is entered in the designated place;
Fero Maorks 0 Inall other cases.
PARAGRAPH “T~

Consider an obtuse angled triangle ABC 1 which the difference between the largest and the smallest
angle is % and whose sides are in anthmetic progression. Suppose that the vertices of this nangle lie

-

on acircle of radios 1.

{There are two questions based on PARAGRAPH “T", the question given below is one of them)

QI3 Tet g bethe area of the triangle 4BC. Then the value of (64a) is

PARAGEAPH “T”

Consider an obtuse angled tnangle 4B8C 1n which the difference between the largest and the smallest
angle is g and whose sides are in arithmetic progression, Suppose that the vertices of this triangle lie
on acircle of radius 1.

(There are two guestions based on PARAGRAPH “T", the guestion given below is one of them)

Q.15  Then the inradius of the triangle ABC 13
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PARAGRAPH “II"
Consider the § x 6 square in the figure. Let 4, 4, .. .. 4, be the points of intersections (dots in the
picture) in some order. We say that 4, and 4, are fiends if they are adjacent along a row or along a

colomn. Assume that 2ach point 4 has an equal chance of being chosen.

(There are rwo questions based on PARAGRAPH "II”, the question given below is one of them)

Q16  Let p, be the probability that a randomly chosen point has i many friends. 1=0.1.2.3.4 _Let
X be a random variable such that for {1 =0,1.2.3.4 the probability P(X ={)= p, Thenthe
value of TE(X) 1=

PARAGRAPH “II™
Censider the 636 square in the figure Tet 4 4. . 4, be the points of intersections (dots in the

picture) in some order. We say that 4, and A, are friends 1f they are adjacent along a row or along a

column Assume that each pomnt 4. has an equal chance of being chosen.

(There are two questions based on PARAGEAPH “II", the question given below is one of them)

Q.17 Two distinct points are chosen randomly out of the points Ay dy ooy -Tet p bethe
probakility that they are friends. Then the valuz of 77 is

BB
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END OF THE QUESTION PAPER

g0
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Physics
SECTION 1 (Maximum Marks: 12)

This section contalns FOUR (04) questions.

Each guestion has FOUR options (&), (8), (C) and (D). ONLY ONE of these four options is the
Correct answer.

For each question, choose the option correspending to the correct answer,

Answer to each guestion will be evaluated according to the following marking scheme:
Full Marks r +3 |f ONLY the correct option is chosen;
Zero Marks : 0 If none of the options is chosen (l.e. the guestion is unanswerad);
Megative Marks : —1 |nall other cases.

Q.1

Q3

An electric dipole 15 formed by two charges +¢ and —q located m xyv-plane at (0,2) mm and
(0,—2) mm, respectively, as shown in the ficure The electric potential at point P (100,100) mm
due to the dipole 1s V. The charges +g and —g are then moved to the points (—1,2) mm and
{1,—2) mm. respectively. What 15 the value of electric potential at P due to the new dipole?

X P (100,100) mm

; g (0.2
(-1.2) mrn“-\ T @ } mm

\|

ok i > X
\

\
I‘r

—ije b (1,—2) mm
(0,=2) mm

(A) Vy/4 (B)Va/2 (CYVo/V2 (D) 3V, /4

Young's modulus of elasticity ¥ 15 expressad in terms of three derived guantities, namely, the
gravitational constant G, Planck’s constant i and the speed of light ¢, as ¥ = ¢=hBGY. Which of
the following 1= the correct option?

7, B=—1y=-2 Bla=-7, f=—1,y=-2
(Cla=7 f=-1,y=2 Dia=-7, =1 y=-2

A particle of mass m 15 moving in the xy-plane such that its velocity ata pomnt (x,y) 13 given as
v = a(y¥ + 2x§7). where ¢ 15 2 non-zero constant. What 1s the force F acting on the particle?

(A) o 2mea” (xX + V) (B) E =ma’(yx + 2x¥ )
(C)F =2ma?(yR +x§) (D) F = ma*(x¥+ 2yV)
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Q4  Anideal gas 1s in thermodynamic equilibrium. The number of degrees of freedom of a molecule of
the gas 1s n. The internal energy of one mole of the gas 1s U, and the speed of sound in the gas s
v, At afixed temperature and pressure, which of the following iz the correct option?

{;JL_}VE = ¥z and Ug = UE {B}V; = V3 and UH = LI!IE
(C} ¥g & Ve and UE L U—.' '[D} Vg = V3 and UE- < UT

(]
-
(]



TEE (Advancad) 2023 Daper?

SECTION 2 (Maximum Marks: 12)

& This section contains THREE (03) questions.

& Each guestion has FOUR options (A}, (B), (C) and (D). ONE OR MORE THAN ONE of these four option(s) is
{are) correct answerls).

® For each question, choose the option(s) carresponding to (all) the correct answer(s).

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

Full Marks v +4 ONLY if (all} the correct option(s) is{are) chosen;

Partiol Marxks : +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 OMNLY two options are chosen, 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;

Fero Marks ¢ 0 I unanswered;

MNegative Marks: —2 |nall other cases.

¢ For example, in a guestion, if (A), (B) and (D} are the ONLY three options corresponding to correct

answers, then

choosing ONLY (&), (B) and (D) will get +4 marks;

choosing ONLY (A) and (B) will get +2 marks;

choosing ONLY (&) and (D) will get +2marks;

choosing ONLY (B) and (D) will get +2 marks;

choosing ONLY (A) will get +1 mark;

choosing ONLY (B) will get +1 mark;

choosing ONLY (D) will get +1 mark;

choosing no option(s] (i.e. the question is unanswered] will get 0 marks and

choosing any other option(s) will get —2 marks.

3
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Q.5

Q.6

A monochromatic light wave 15 incident normally on a glass slab of thickness d. as shown in the
figure The refractive index of the slab increases linearly from ny to 12 over the height . Whach of
the following statement(s) 1s(are) true about the hght wave emerging out of the slab?

; | : | 1 : . nz

I | ] | 1

A

A My EiRy
.

i I i | i

— > n,

Monochromatic light wave

(A) It will deflect up by an angle tan™t [.._L' “;_f"'fl d]_

Zh

(B) It will deflect up by an angle tan™? [

I_'nz—rtifld]

(C) Tt will not deflect.
(D) The deflection angle depends only on (n; — 7, ) and not on the individual values of n,; and n.

An annular disk of mass M, mner radius a and outer radius 5 15 placed on a honzontal surface with
coefficient of fnction u, as shown in the figure. At some time_ an impulse 7% 15 applied at a height
h above the center of the disk If k = h,,, then the disk rolls without slipping along the x-axis.
Which of the followang statement(s) is{are) correct?

(A)Forp+=0anda—0,h, =5b/2

(B)Foru=0and a — b, k,, = b.

{C) For h = h,,,. the mnitial angular velocity does net depend on the inner radms a.
(D) For g = 0 and k = 0, the wheel always slides without rolling.
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Q.7

The electric field associated with an electromagnetic wave propagating in a dielectric medum is
oven by E= 30(2% + ¥)sin [Z?I (5 x 10Mt — %3)] Vm™. Which of the following option(s)
15(are) correct?

[Given: The speed of light m vacuum. ¢ =3 % 108 ms™}]

(A)B, = —2 x 10~7 sin [E?I (5x10%¢ —1?”_2_]] Wh m™2.
(B) B, =2 x 107" sin[27 (5 x 10 t—lTa?z)] Wh m™,

(C) The wave 15 polanized m the xy-plane with polanzation angle 30° with respect to the x-axis.
(D) The refractive index of the medmum 1z 2.
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SECTION 3 (Maximum Marks: 24)
® This section contains SIX [06) questions.
& The answer to each question is 3a NON-NEGATIVE INTEGER.
® Foreach guestion, enter the correct integer corresponding to the answer using the mouse and the
on-screen virtual numeric keypad in the place designated to enter the answer.
*  Answer to each question will be evaluated according to the following marking scheme:

Fufl Marks ¢ +2 [f ONLY the correct integer is entered;
Fero Marks + 0 |In all other cases.

Q8 A thin circular coin of mass 5 gm and radius 4/3 cm 1s imitially in a horizontal xy-plane: The com
15 tossed vertically up (42 direction) by applving an impuise of "q{% % 1072 N-s at a distance

2 /3 cm from its center. The coin spins about its diameter and moves along the +z directton. By the
time the coin reaches back to 1ts initial posttion, 1t completes n rotations. The value of n 15 2

[Given The acceleration due to gravity g = 10 ms™2]

Impulse

Q9 A rectangular conducting loop of length 4 em and width 2 em 15 1n the xy-plane. as shown mn the
figure It 1s being moved away from a thin and long conducting wire along the di:e:cﬁnni; x +% ¥

with a constant speed v. The wire 15 carryving a steady current [ = 10 A 1o the positive x-direction.
A current of 10 A flows through the loop when 1t 15 at a distance d = 4 cm from the wire. If the
resistance of the loop 15 0.1 1), then the value of v 1s ms L

[Given: The permeability of free space iy = 4w x 107" N A™7]

2cm
.x-“..f'
4 cm 4 ¥y
S ax
d
-
I=10A

612
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Q.10 A stning of length 1 m and mass 2 x 107> kg 15 under tension T. When the string vibrates, two

Q.11

Q.12

successive harmonics are found to occur at frequencies 750 Hz and 1000 Hz. The value of tension
T1s Newton.

An incompressible liquid 15 kept in a container having a weightless piston with a hole. A capillary
tube of inner radms 0.1 mm is dipped vertically into the liqud through the airticht piston hole, as
shown in the figure. The air in the container 15 1sothermally compressed from i1ts original volume T,
to -E-?Vu with the movable piston. Considering air as an ideal gas, the height (A) of the hqud
column in the capillary above the liquid level incm is .

[Given: Surface tension of the hiqud 1z 0.075N m™'. atmospheric pressure is 10° Nm™7,

acceleration due to gravity (g) 15 10 m 5=, density of the liquid 1s 10° kg m™> and contact angle of
capillary surface with the hiquid 1s zero]

air Piston

dN
In a radiwactive decay process, the activity is defined as 4 = — where N(t) is the number of

radicactive nuclel at time ¢. Two radiocactive sources, 5; and 5, have same actrvity at time £ = 0.
At a later ume, the activities of 5; and 55 are 4y and 4., IE::.pECHEEl}' When 51 and 55 have just
completed their 3 and 7* half-lives, respectively, the ratio 4, /4, 1s



JEE {Advancad) 2023 Paper 1

Q.13  One mole of an 1deal gas undergoes two different cyclic processes I and I, as shown in the P-V
diagrams helow. In cvcle I processes a, b, ¢ and d are isobarnic, isothermal, 1sobanic and 1socheonc,
respectively. In cycle T1. processzes a’, b', ¢’ and d" are 1sothermal. isochonic, 1sobarnic and isochoric,
respectively. The total work done duning cycle I 1s W, and that duning cycle II 1= W}, The ratio

Wy/Wpis

ppay P P (Pa) (In
A A
4Pyl S 4Po}
d g a
2Py} - d'
0 - 2Py &
Po b ,
C
M i i ;, 3 i " b 3
Vo 2V, 4Vy V@) Vo 2V, VA
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SECTION 4 (Maximum Marks: 12)

® This section contains TWO {02} paragraphs.

® Based on each paragraph, there are TWO [02) questions.

® The answer to each guestion is a NUMERICAL VALUE.

*&  Foreach question, enter the correct numerical value of the answer using the mouse and the on-
screen virtual numeric keypad in the place designated to enter the answer.

& | the numerical value has more than two decimal places, truncate/round-off the value to TWO
decimal places.

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

Full Marks : +3 [If OMLY the correct numerical value is entered in the designated place;
Zero Marks i 0 Inall other cases.

PARAGEAPHI

5, and 5, are two identical sound sources of frequency 656 Hz. The source 5; 15 located at O and 55

moves anti-clockwise with a umiform speed 44/2 m s~ on a circular path around @, as shown in the
figure. There are three points P, (J and R on this path such that P and R are diametrically opposite while
Q 15 equidistant from them A sound detector 13 placed at point P. The source 5; can move along
direction OP.

[Given: The speed of sound in air is 324 m s Y]

Q.14 When only 5; 1s emitting sound and 1t 15 at @ the frequency of sound measured by the detector
mnHz s :

w12
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PARAGRAPHI

5y and 5, are two identical sound sources of frequency 656 Hz. The source Sy 15 located at O and S,
moves anti-clockwise with a uniform speed 44/2 m s™ on a circular path around O, as shown in the
figure. There are three poimts P, Q and R on this path such that P and R are diametrically opposite while
0 1s equichstant from them A sound detector 15 placed at point P. The source 5; can move along
direction OP.

[Given: The speed of scund 1n air 15 324 m 571

Q.15 Consider both sources emutting sound. When 5, 15 at B and 5, approaches the detector with a
speed 4 m s~ the beat frequency measured by the detector is Hz

112
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PARAGRAPHI

A cyhindrical furmace has hetght (H) and diameter () both 1 m. It 13 maintained at temperature 360 K
The air gets heated mside the furnace at constant pressure P, and 1ts temperature becomes T = 360 K.
The hot arr with density p rises up a vertical chimney of diameter d = 0.1 m and height R = 9 m above
the furnace and exits the chimney (see the fizure). As a result, atmosphenc air of density g, =
1.2kem™>, pressure P, and temperature T, = 300 K enters the fumace. Assume air as an ideal gas,

neglect the variations in p and T inside the chuimney and the furnace Also ignore the viscous effects.

[Given: The acceleration due to gravity g = 10m s = and © = 3.14]

ﬁ x

Q.14 Considerning the arr flow to be streamline_ the steady mass flow rate of air exiting the chumney
: -1
15 gms™

1132
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PARAGRAPHI

A cvlindrical furnace has height (H) and diameter (D) both 1 m. It 15 mamtained at temperature 360 K
The air gets heated mside the furnace at constant pressure P, and 1ts temperature becomes T = 360 K.
The hot arr with density p rises up a vertical chimney of diameter d = 0.1 m and height R = 9 m above
the furnace and exits the chimney (see the fizure). As a result, atmosphenc air of density g, =
1.2kem™>, pressure P, and temperature T, = 300 K enters the fumace. Assume air as an ideal gas,
neglect the variations in p and T inside the chuimney and the furmace. Also ignore the viscous effects.

[Given: The acceleration due to gravity g = 10m s = and © = 3.14]

foo*

1=
T

Q.17  When the chimney 1s closed using a cap at the top, 2 pressure difference AP develops between
the top and the bottom surfaces of the cap. If the changes in the temperature and density of the

hot atr, due to the stoppage of air flow, are negligible then the value of AP i Nm =

END OF THE QUESTION PAPER
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Chemistry
SECTION 1 (Maximum Marks: 12)

® This section contains FOUR (04) questions.

*  Each guestion has FOUR ocptions (A), (B), (C) and (D). ONLY ONE of these four options is the
correct answer,

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

*  Answerto each question will be evaluated according to the following marking scheme:
Full hMarks 1 +3 [f ONLY the correct option is chosen;

Zero Marks : 0 If none of the options is chosen {i.e. the question is unanswered);
Negotive Morks : —1 In all other cases.

Q.1  The correct molecular orbital diagram for F; melecule in the ground state is

o o ’ﬁ' =
W b “L 3 I AT O
| N L 4
'|II %-_' 1= -..%-.I I_"
L+m,__ Y ~ﬂr—'“;
A ]
@) 2 -
."_—". 2o :."'H_-.I 2a*
= = =
| L T
. IJ._H__rr_rd- % = __.“_H_“-""‘ 3
e .'I'_ -_.1 F —
._+__r o gt
{C} Ia {D} ‘—“-' lev

i
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Q.2

Q3

Consider the following statements related to colloids.

(T} Lyophobic colloids are not formed by simple mixing of dispersed phase and dispersion medium.

{IT) For emulsions, both the dispersed phase and the dispersion medum are hiquid.
(III) Micelles are produced by dissolving a surfactant in any solvent at any temperature.

(IV) Tyndall effect can be observed from a colloidal solution with dispersed phase having the same

refractive mndex as that of the dispersion medmum

The option with the correct set of statements 13

(A) (D and (I)
(B) (I) and (1ID)
(C) (1) and (IV)
(D) (1) and (IV)

In the following reactions; P, Q. R, and § are the major products.

> (i} Ma, dry ether
Cl P

{il) HaQ

(i) Mg, dry ether

>_\: (if) CO,, dry ether
I (i) HyO*

(iv) NaOH

{i} Mg, dry ether

>_\ (iiy CH3CHO, then H,0
ci =B

{iily CrO4

(i) ethanolic NaCN

} (if) Haf Ni 5
cl

(iii) CHCIy/KOH, A
{iv) LiAIH, then Hy0

The correct statement about P. Q, R and S1is
(A) P 1z 2 pnimary alcohol with four carbons.

(B) Q undergoes Kolbe's electrolysis to give an eight-carbon product.

(C) R has six carbons and 1t undergoes Canmizzare reaction.
(D) S 15 a primary amine with stx carbons.
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Q4 A dizacchande X cannot be oxidized by bromine water. The acid hydrolysiz of X leads to a
laevorotatory sclution. The disacchande X 15

CHOH
H HO
CH,0H
OH H

F10
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SECTION 2 (Maximum Marks: 12)

® Thissection contains THREE (03) guestions.

* Each guestion has FOUR options (&), (B), (C) and (D). 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 ONLY if (all) the correct option(s) is{are) chosen;

Pagrtiol Marks @ +3 If all the four options are correct but ONLY three options are chosen;

Bartiol Marks . +2 |f three or more options are correct but ONLY two options are chosen, both of
which are correct;

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

option;
Fero Marks 0 If unanswerad;
Negative Marks: —2 Inall other cases.

& For example, in a gquestion, if (&), (B) and (D) are the ONLY three options corresponding to correct
answers, then
choosing ONLY (&), (B) and (D) will get +4 marks;
choosing ONLY (A} and (B) will get +2 marks;
choaosing ONLY (&) and (D) will get +2marks;
choosing ONLY (B) and (D} will get +2 marks;
choosing OMNLY (&) will get +1 mark;
choosing ONLY (B) will et +1 mark;
choosing OMLY (D) will get +1 mark;
choosing no option|s) (i.e. the gquestion is unanswered) will get 0 marks and
choosing any other option(s) will get —2 marks.

Q.5 The complex(es). which can exhibit the type of isomerism shown by [Pt{NH: ).Bt:], 1s(are)
[en=H.NCH:CH:NH;]

(A) [Ptien)(SCN)] (B) [Zn{NHz):Cl]
(C) [Pt(NH;):Cls] (D) [Cr{en):(H0)(504)]"
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Q7

Atoms of metals x_ v, and z form face-centred cubic (foe) unit cell of edge length L. body-centred
cubic (bee) umit cell of edge length L, and simple cubic unit cell of edge length L. respectively.

Hr, = 73 g Eﬂ_ M= % M, and Mz = 3M,, then the cofrect statement(s) 15(are)

[Given: M., M,.. and M, are molar masses of metals x. v, and z, respectively.

Iy, Iy, and 1, are atomic radu of metals x, v, and z. respectively.]

(A) Packing efficiency of umit cell of x > Packing efficiency of unit cell of v = Packing efficiency of
umit cell of z

(B) Ly >L,
©L>L,
(D) Density of x > Densitv of v

In the following reactions, P, Q. R. and § are the major products,

{iY KMnQy, KOH, A
& =P
H3CH,C iy HzO

MEDDCUEGCI (i) NaOH, H,0
(il Haﬂ@

0O

COOMe
(i) HED@. A

(il HoCrOy
CN

Er
(it Mg, dry ether
i -5
<, (il) CO,, then Hy0%

o (ii)y Ammoniacal AgNOs, H,0%

The correct statement{s) about P, Q, R, and S 1s(are)

{A) P and Q are monomers of polymers dacron and glyptal, respectively.

(B) P, Q, and R are dicarboxvlic acids.

(C) Compounds Q and R are the same.

(D) R does not undergo aldol condensation and 8 does not undergo Canntzzaro reaction.

510



JEE {Advancad) 2023 Paper 1

® Thissection contains SIX (06) questions.
® The answer to each guestion is 3 NON-NEGATIVE INTEGER.

® For each question, enter the correct integer corresponding to the answer using the mouse and the
on-screen virtual numeric keypad In the place designated to enter the answer,

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

SECTION 3 (Maximum Marks: 24)

Full hMarks 1 +4 |[f ONLY the correct integer is enterad;
Fero Marks 0 Inall other cases.
Q38  H;S (5 moles) reacts completely with acidified aguecus potassium permanganate solution In this

Q9

Q.10

Q.11

reaction. the number of moles of water produced 15 X, and the number of moles of electrons mvolved
15y The value of (X + ¥) 15 .

Among [E]~. [5i0,]4~. SO:CL. XeFs. SF«, CIF:. Ni(CO)e, XeO:Fx. [PtCl,]?~, XeFs, and SOCL;, the
total number of species having 57° hybnidised central atom 1s

Consider the following molecules: Br:Oz; F20, H28:05, H25:05, and C:0:.
Count the number of atoms existing in their zero oxidation state in each molecule.
Thetr sum 13 )

For He™, a transition takes place from the orbit of radmus 105.8 pm to the orbit of radius 26.45 pm.
The wavelength (in nm) of the emitted photon during the transitionis .

[Use:

Bohr radius. a=329 pm

Rydbers constant, B;; = 2.2 x 10728 ]
Planck’s constant. h=6.6 x 1073* [ s
Spead of light, c=3 % 108 ms™]

&0
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Q.12

Q.13

50 mL of 0.2 molal urez solution (density = 1.012 gmL™? at 300 K} 15 mixed with 250 mL of a
solution contaimng 0.06 g of urea. Both the solutions were prepared in the same solvent. The osmotic
pressure (m Torr) of the resulting solution at 300 K18

[Use: Molar mass of urea = 60 g mol™; gas constant, R= 62 L Torr K™  mol™?;
Assume, A H=0 A, . V=0]

The reaction of 3-methyloct-1-ene (P, 2.52 g) with HBr in the presence of (C;H:CO};0; gives two
1someric bromdes m a @ - 1 ratio, with a combmned yield of 30%. Of these, the entire amount of the
primary alkyv] bromuide was reacted with an appropnate amount of diethylarne followed by treatment
with ag. K:CO: to give a non-1onic product S 1n 100% wield.

The mass (inmg) of S obtamed1s

[Use molarmass (in gmol™ ) H=1, C=12, N=14, Br=1280]

0
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SECTION 4 (Maximum Marks: 12)

®& This section contains TWO {02) paragraphs.

®* Based on each paragraph, there are TWO (02) guestions.

® The answer to each question is a NUMERICAL VALUE,

® For each question, enter the correct numerical value of the answer using the mouse and the on-
screen virtual numeric keypad in the place designated to enter the answer,

* |f the numerical value has more than two decimal places, truncate/round-off the value to TWO
decimal places.

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

Full Marks : +3 |If ONLY the correct numerical value is entered in the designated place;
Fero Marks : 0 Inall other cases.
"PARAGRAPHT

The entropy versus temperature plot for phases o and [ at 1 bar pressure is given.
S5+ and S, are entropies of the phases at temperatures T and 0 K respectively.

L
™ p
I | S e o o
b [}
Ly (BT R
: :
= L]
~ i
=] []
1751 i
1]
]
= I
e |
bl

Temperature (K)

The transition temperature for a to f phase change 1s 600 K and C,p— €, o= 1] mol™* K™%, Assume
(Cpg — Cp.o) 1s independent of temperature in the range of 200 to 700 K. €, , and C, p are heat capacities
of o and p phases, respectively.

Q.14  The value of entropy change, Sg — S, (inJmol * K™), at300Kis __ .

[Use:ln2=069
Grven: Sg —S, = 0at 0K]
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"PARAGEAPHT

The entropy versus temperature plot for phases o and P at 1 bar pressure 15 given
S and 5 are entropies of the phases at temperatures T and 0 K, respectively.

Sy (Jmol~1 K1

5
e

Temperature (K)

The transition temperature for a to f phase change 1s 600 K and C,p— €, o= 1] mol ™ K™%, Assume
(Cpp — Cp.o)1s independent of temperature in the range of 200 to 700 K. €4 and Cy, g are heat capacities
of o and P phases, respectively.

15 = value of e rchange, — i [ mol™), at 18 .
Q.1 The value of enthalpy change, Hg — H, (inJmol™), at 300 K1s ___

"PARAGEAPHII

A tnnitro compound, 1.3, 5-tris-{4-mitrophenyl}benzene, on complete reaction with an excess of Sn/HCI
grves a major product, which on treatment with an excess of NaNO-/HCI at 0 °C provides P as the product.
P. upon treatment with excess of H:O at room temperature, gives the product Q. Bromination of Q in
aqueous medium furnishes the product B The compound P upon treatment with an excess of phenol under
basic conditions gives the product §.

The molar mass difference between compounds Q and R 15 474 g mol™ and between compounds P and 8

15 172.5 g molt.

Q.16  The number of heteroatoms prezent 1n one molecule of R 13

[Use: Molarmass (mgmol*x H=1,C=12,N=14,0=16.Br=80.Cl=355
Atoms other than C and H are considered as heteroatoms]

Paper 1
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“PARAGRAPH I

A tninitro compound, 1.3 5-tris{4-mitrophenyl)benzene, on complete reaction with an excess of Sn'HCI
gives a major product. which on treatment with an excess of NaNO,/HCI at 0 °C provides P as the product:
P, upon treatment with excess of H;O at room temperature, gives the product Q. Bromination of Q in
aqueous medium furnishes the product B The compound P upon treatment with an excess of phenol under
basic conditions gives the product §.

The molar mass difference between compounds Q and R 15 474 g mol~ and between compounds P and 5
15 172.5 g mol.

Q.17 The total number of carbon atoms and heteroatoms present in one molecule of § 15

[Use: Molarmass (ingmol™) H=1,C=12 N=14,0=16.Br=80.Cl=355
Atoms other than C and H are consitderaed as heteroatoms]

END OF THE QUESTION PAPER
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