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DIGITAL

JEE Advanced Test 1

DURATION: 0 Hours 30 Minutes

SYLLABUS

DATE: 2025-03-28

Mathematics: | Trigonometric Functions, Principle Of Mathematical Induction, Binomial Theorem.
Physics: | Physical World And Measurements, Motion In A Plane, Laws Of Motion.
Chemistry: | Some Basic Concepts In Chemistry, Structure Of Atom.

(Mathematics)

2
1.LetX:{(:c,y)erZ:%z—l—g—O<1andy2<593}.

Three distinct points P, @ and R are randomly chosen from X.
Then the probability that P, @ and R form a triangle whose area is
a positive integer, is

A) L B) 2
220 220
) 2 D) %
220 220

2. Let @ be the cube with the set of vertices

{(.7:1,.7:2,.7:3) €R3:xy, 9,23 € {0, 1}} Let F be the set of
all twelve lines containing the diagonals of the six faces of the cube
Q. Let S be the set of all four lines containing the main diagonals of
the cube Q; for instance, the line passing through the vertices
(0,0,0) and (1,1,1) isin S. For lines ¢1 and {2, let d (£1, £2)
denote the shortest distance between them. Then the maximum
value of d (€1, £2), as £1 varies over F and ¢ varies over S, is

A) L B) L
V6 V8
c) L D) L
V3 V12

B(1,0)

A0, 0)
3.Let M = (a;;),1%,Jj € {1,2,3}, be the 3 X 3 matrix such that
a;; = 1if j + lis divisible by %, otherwise a;; = 0. Then which of
the following statements is(are) true?
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A) M is invertible B) There exists a nonzero
a1
column matrix | as

as

C) The set
{XeR®: MX =0} # {0}
0
,where0 =10
0

such that
ay —ay
M a9 = —as
as —as

D) The matrix (M — 2I) is
invertible, where I is the
3 X 3 identity matrix

4. Let f: [0,1] — [0, 1] be the function defined by

3
flz) =% —2*+ %x + %. Consider the square region

3

S =10,1] x [0,1]. Let G = {(z,y) € S : y > f(z)} be called

the green region and

R={(z,3) € § : ybecalledtheredregion. LetLy, = {(z,h) € §: z € [0,1]

A) There exists an
h e [i, %} such that the
area of the green region
above the line Ly, equals
the area of the green
region below the line Ly,
C) There exists an
h e [%, %} such that the
area of the green region
above the line Ly, equals
the area of the red region
below the line Ly,

€1(0,1).77

B) There exists an
h e [i, %} such that the
area of the red region
above the line Ly, equals
the area of the red region
below the line Ly,

D) There exists an
h e [%, %} such that the
area of the red region
above the line Ly, equals
the area of the green
region below the line Ly,

5.Let n > 2 be a natural number and f : [0,1] — R be the

function defined by f(x)=

n(l — 2nz)
2n(2nz — 1)
4n(1 — nz)

5 (nz — 1)

If n is such that the area of the region bounded by the curves
z=0,2=1,y=0andy = f(z) is 4, then the maximum value

of the function f is
6. Let

a 3 b
R={|c 2 d|:abecde{03,5711,13 17,19}
0 5 0

. Then the number of invertible matrices in R is



Consider the following lists:

List-1 List-TI
m {x € [—2—” 2_”] cosx + sinx = 1} (P) has two elements
(ID {x €el-= ]; V3tan3x = 1} (Q) has three elements
(1 {x [ ]: 2 cos(2x) = ﬁ} (R) has four elements
(V) {X € 77—" 7—” :sinx —cosx = 1} (S) has five elements

(T) has six elements
The correct option is:
A) (1) = (P); (1) — (S); (1)
— (P); (IV) = (S)
C) () —(Q); () = (P); (1) D) (I) = (Q); (I) = (S); (1)
= (T); (IV) = (S) — (P); (IV) = (R)
8. Let p, ¢, T be nonzero real numbers that are, respectively, the

B) (1) = (P); (1) = (P); (Il1)
— (M (V) = (R)

z+y+z=1
10z + 100y + 1000z = 0
qrz + pry +pgz =0

List-T List-IT
{MIf % = 10, then the system of linear P)x=0 y= %, z= 73 as a solution
equations has
n 1f g # 100, then the system of linear Qx= % , Y= %‘ z = 0 as a solution

equations has

r

(I It .7 10 then the system of linear (R) infinitely many solutions

equations has

(av) 1t S = 10, then the system of linear

(S) no solution
equations has

(T) at least one solution

The correct option is:

A) (1) = (T); (I = (R); (1) B) (1) = (Q); (I = (S); (IN)

—=(S); (IV) = (T) —(8) (V) = (R)
10", 100" and 1000 ¢ fah i ion.
Consider the s?/Ztem oflinea(:gz:ti:nsarmomc progrsser €) ()= (@) (i) = R): (1lh D) ()= (T () = (S); (1)
— (P); (IV) = (R) —= (P (V) = (T)
(Physics)
9. A container has a base of 50 cm X 5 cm and height 50 cm , as A) Vo /4 B) V/2
shown in the figure. It has two parallel electrically conducting walls C) Vb/\/i D) 3%/4

each of area 50 cm X 50 cm. The remaining walls of the container
are thin and non-conducting. The container is being filled with a
liquid of dielectric constant 3 at a uniform rate of 250 cm? s71,
What is the value of the capacitance of the container after 10
seconds? [Given: Permittivity of free space

€ =9x1012C*N! m~2, the effects of the non-conducting
walls on the capacitance are negligible]

50 cm

50 cm
A) 27 pF B) 63 pF
C) 81pF D) 135 pF

10. An electric dipole is formed by two charges +q and —q located
in zy-plane at (0, 2)mm and (0, —2)mm, respectively, as shown
in the figure. The electric potential at point P(100, 100)mm due to
the dipole is Vp. The charges +¢ and —q are then moved to the
points (—1,2)mm and (1, —2)mm, respectively. What is the
value of electric potential at P due to the new dipole?

y
A ,P (100,100) mm
&~ -Q-_
+
(-1,2) mm q\ (0, 2} mm
0 5 > x
—qé o(1,-2)mm

(0,—2) mm

11. An annular disk of mass M, inner radius @ and outer radius b is
placed on a horizontal surface with coefficient of friction i, as shown
in the figure. At some time, an impulse J & is applied at a height i
above the center of the disk. If h = h.,, then the disk rolls without
slipping along the x-axis. Which of the following statement(s) is(are)
correct?

e e A

A) For it # 0 and B) For i # 0and
a—0,h,, =b/2. a— b,h, =b.

C) For h = hy,, the initial
angular velocity does not
depend on the inner

D) Foru=0and h =0,
the wheel always slides
without rolling.

radius a.
12. A plane polarized blue light ray is incident on a prism such that
there is no reflection from the surface of the prism. The angle of
deviation of the emergent ray is 6 = 60° (see Figure-1). The angle
of minimum deviation for red light from the same prism is
Omin = 30° (see Figure-2). The refractive index of the prism

material for blue light is \/g Which of the following statement(s)

is(are) correct?

Plane polarized
blue light

Figure-1

A) The blue light is polarized
in the plane of incidence.

Plane polarized
red light

Figure-2

B) The angle of the prism is
45°.

C) The refractive index of the D) The angle of refraction for

material of the prism for
red light is \/5

blue light in air at the exit
plane of the prism is 60° .



13.

An optical arrangement consists of two concave mirrors M; and M,, and a convex lens L with a
common principal axis, as shown in the figure. The focal length of L is 10 cm. The radii of
curvature of M; and M, are 20 cm and 24 cm, respectively. The distance between L and M, is

2/3 cm from its center. The coin spins about its diameter and
moves along the +z direction. By the time the coin reaches back to
its initial position, it completes n rotations. The value of 1 is

e e b T b g (Given: The acceleraton due to gravity g = 10 m s~ |
My L My z
. y
)
20 cm T
14. A thin circular coin of mass 5 gm and radius 4/3 cm is initially in
a horizontal Zy-plane. The coin is tossed vertically up ( +2 lmpulse
direction) by applying an impulse of \/g x 1072 N-s at a distance
(Chemistry)
15. In the following reactions P, Q, R and S are the major products. 16. Considering the following reaction sequence,
©)< (i) KMnOy, KOH, A /©)< (i) KMnO,4, KOH, A
H3CH,C (ii) Hs0® HsCH,C (i) Hs0®
MeOOCOCOCI (i) NaOH, H,0 MeOOC\Q/COCI (i) NaOH, HQO
(i) Hy0® (i) Hg o@
(o]
COOMe @ COOMe
() HsO" A OHO" A
(i) HoCrOy (ii) H2Cr04
(i) Mg, dry ether (i) Mg, dry ether s

(i) CO,, then H;0%
(iify Ammoniacal AGNO3, H,0F

A) B)

Encrgy

Energy

C) D)

Energy
Energy

Wes

A) P = H,/Pd, ethanol B) ==
\mathbf{R}=\mathrm{NaNO}_2
/ \mathrm{HCI} \quad
\mathbf{U}=1 . \mathrm{H}_3
\mathrm{PO}_2 2.
KMnO4 — KOH, heat

(ii) CO,, then H;0%
(iliy Ammoniacal AgNO3, H,0%

C)




Paragraph :

“P A R ATGReA#I of ¥ntropy change, Sg — Sa (inJmol "L K1), at
300K is .[Use: In2 = 0.69 Given: S — S, = 0at0K]
18. The number of heteroatoms present in one molecule of R is

The entropy versus temperature plot for phases a and [faé: Mbaipsesstiplis given.
St and S, are entropies of the phases at temperaﬂﬁ;}e:s tl;?a(ﬁii)ﬁ :rézép%e(?et(i}ggﬁiff

er t

= 80, Cl = 35.5 Atoms

are con eroatoms]

Sy —So(Jmol 1K™ 1)

]

I

|
i
600
Temperature (K)

The transition temperature for a to B phase change is 600 K and C,5 — Cp = 1] mol T K1, Assi
(Cpp — Cp o) 1s independent of temperature in the range of 200 to 700 K. €}, o and Cp, g are heat capac:
of a and P phases, respectively.



