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IMPORTANT INSTRUCTIONS:

(1) The testis of 3 hours duration.

(2) This test paper consists of 75 questions. Each subject (PCM) has 25 questions. The maximum marks
are 300.

(3) This question paper contains Three Parts. Part-A is Physics, Part-B is Chemistry and Part-C is
Mathematics. Each part has only two sections: Section-A and Section-B.

(4) Section - A : Attempt all questions.
(5) Section - B : Attempt all questions.

(6) Section - A (01 — 20) contains 20 multiple choice questions which have only one correct answer.
Each question carries +4 marks for correct answer and —1 mark for wrong answer.

(7) Section - B (21 — 25) contains 5 Numerical value based questions. The answer to each question
should be rounded off to the nearest integer. Each question carries +4 marks for correct answer and
\ —1 mark for wrong answer. /
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PHYSICS
SECTION - A 3. Find out equivalent capacitance for the situation show
Multiple Choice Questions: This section contains 20 in figure.
multiple choice questions. Each question has 4 choices : Area=A
(1), (2), (3) and (4), out of which ONLY ONE is correct. \\//
Choose the correct answer: W
1. Find the dimensions of B :
Ho ;
a b
(1) [AL] (2) [ALT]
(3) [MAL] (4) [MALT]
Answer (2) I d .
Sol. gSB-dI —pi= B_I ALY 1) C. = Agg [ KKy +KoKs + KKy
O mp | ed d K, +K,
2. Solid sphere of mass M, radius R exerts force F on a
y @ C. - Agy [ 2K K, + KK + KKy
point mass. Now a concentric spherical mass - is 4 d 2(K; +K5)
removed. What is new force? (3) C. = Agy [ KK, + KoK +KgK
F 6 € d 2(K; +K5)
4 C Agy [ KKy + KoKy + KKy
@ * @ ¥ Bral k)
! ! Answer (2)
Answer (2) Sol. Here,
o L 2 AsgKy _ AsgKy
1
2d d
Sol.
_ Agiy
2° d
GMm c. = AeoKs
F= > 3 2d
r
Now Ci1 and C: are in series
G (M - MJ m 1 1 1
r 7 SO, - == +—
F= r2 C & G
s, SAIZL[L+L}=M
=7 Ci AgK|K; K, Ag KK,
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Ag KK,
d(K; +K5)

’

:Cl=

Now C; is parallel to Cs
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5.  Find the radius of curvature of the common surface of

two bubbles (R, >R,)

% &
AIR Rishi Shekher
2 Shukla
2 Year Classroor m

Aey[ KK, K
— Ceq -0 1_2+_3}
d |Ki+Ky 2
Lo Peo| 2KiKy KoKy +K3K1}
e
a d 2(K; +K,) 1) R= RR,
Rl + RZ
4. From a sphere of mass M and radius R, a cavity of
2R(R
R . . (2 R=LZ%
radius E) is created. Find the moment of inertia Ri—-Ry
about an axis passing through the centre of sphere (3) R RiRy
. Ri—-R,
and cavity.
(@) R=_ 92
(Ri—Ry)
Answer (3)
SO|. Pl_PO ZE, PZ_PO :E
Ry R
So, P, — P, = AP :%:43[%_%}
(1) % MR?2 2
1 R-Ry
R RR
@ 2L mR? o
80 6. From the given option, identify the diode connected in
forward bias.
3) 2 mr?
32 _,_—[>.— -15V
21 2
4) ZZ MR 2) 2V o—[>4—.
4) = 2
Answer (2) (3 -0V ’_| e 15V
-3V
2
4
sol. 1=2 MRz -2[M)(R ) e |D' =
5 58 )\ 2
Answer (1)
_ 31 MR2 Sol. Only in option (1), the p-side is connected at higher
80 potential than the n-side of the diode.
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7. Radius of electron in ground state for hydrogen is ao,
then radius of electron in He* ion in 3 excited state is

a. Then % is

a

(1)
(@)

3)

1
@) 3

Answer (4)

n2

Sol. [r=—r1g| = forH
z

_1,
2h) "o

42
az?ro

% _1
a 8

8. Ice at —10°C is to be converted into steam at 110°C.
Mass of ice is 102 kg. What amount of heat is
required?

(1) AQ =730 cal
(3) AQ =1210 cal
Answer (1)

(2) AQ =900 cal
(4) AQ =870 cal

Sol. —10°C ice to 0°C ice — 0°C ice to 0°C water + 0°C
water to 100°C water + 100°C water to 100°C
steam + 110°C steam.

= AQ= (1x %x 10] + (1x 80) + (1x1x 100)

+(1x 540) + (1>< % x 10) =730 cal

JEE (Main)-2025 : Phase-1 (22-01-2025)-Morning

9. A charge of value q is placed at the edge of a
imaginary cube of side a as shown in figure. Find the
net flux through the cube

=,
o VT F—
v

14 ' L0
q
9 q
1) — 2)
. 6eg @) 4g
9 q
3) — 4) —
() 880 () 280
Answer (2)
Sol. ¢, such cubes -4
i)
q
cube =——
4)1 480

10. Aclosed organ pipe in 9" harmonic resonates with 4t
harmonic of open organ pipe [ldosed = 10 cm]. Find
length of open organ pipe.

(1) Ly=15cm

(2) LO:%cm

3) LO=$cm

4) Loz%cm

Answer (4)

9v  4v

Sol. ——=——
a, 2L,

8L,
by
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11. A capacitor is charged by battery to charge Q,. Now

the battery is disconnected and dielectric slab of
dielectric constant K is inserted between the gaps of

Q

the plates. Now charge on capacitor is Q,. Find Q"

13.

@
Aakash

If whole YDSE apparatus is immersed in a liquid of
refractive index p, then what is the effect on fringe

width?

2 (1) Fringe width increases
1) 1 2 % (2) Fringe width decreases
2 (3) Fringe width remains unchanged
3 2 (4) 3
(4) It may increase on one side and decrease on
Answer (1) .
other side
Q _ . :
Sol. 2 =1 (No further charge is supplied) Answer (2)
12. Which of the following graphs correctly represents AD
the variation of resistivity (p) with temperature (T). Sol. Ao = N
PA
/ So, for Rl of p
1
(1) Age P
L T ud
P A 14. Two spherical black bodies of radius 0.8 m and 0.2 m
are at temperatures of 400 K and 800 K respectively.
@ Find ratio of rate of heat loss.
r (1) 8
A
(2) 4
() @3) 2
—>
T @ 1
PA
/ Answer (4)
(4) Sol. Py = 4x (0.8)? (400)*
—>T
P2 = c4r (0.2)? (800)*
Answer (1)
Sol. The resistivity of conductors increases with P _4x4 1
increase in temperature non-linearly. P, 2*
)- Delivering Champions Consistently Aakash
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15. The equiconvex lens shown in figure is silvered on
one side. For what distance of object from the lens is
the image formed on the object itself?

u R
R
(1) uR 2 —
pn
R R
3 — 4
3) ol 4) 2n2
Answer (3)
Sol. Silvering of lens

1 1 2 1 1 1
R r:‘“‘l)[a‘(—RD

eq 4 L -
_=2_4u-)) 1_2u-1

R R f, R
_ 21+2p-2)

R
F__ R
2(2u-1)

For object-image to coincide distance should be 2f
ul = 2|F|
R

2n-1

16. Light of wavelength 550 nm is incident an surfaces of
cerium and lithium. Work function are respectively
1.9 eV and 2.5 eV. Then electron will be ejected from

(1) Cerium only (2) Lithium only
(3) From both of them (4) None of them

JEE (Main)-2025 : Phase-1 (22-01-2025)-Morning

17. The figure shows an electron entering the space
between the plates of a parallel plate capacitor with an
initial velocity, v, = 10° m/s parallel to the plates. If the

length of plates is | = 10 cm and the electric field in the
region E = 9.1 N/C, then the value of vy when the

electron comes out of the plates is (Electronic mass =
9.1 x 10731 kg)

+++++ A+ F

LIl E=91NC I:v

-

-_—

I e T R T TR T TR
=

p——-— [= 10 cm ———i

(1) 1.6 x 10*m/s
(3) 1.6 x 10’ m/s
Answer (2)

(2) 1.6 x 10°m/s
(4) 1.6 x 103 m/s

Sol. Time inside the electric field, t = I—

VX
. . eE
Acceleration of electron along y-axis, a= —
m

Velocity v, =at

m

e

|
Vx

3]

1.6x10719%x9.1x10x1072
= m/s

9.1x10731x 108
1.6 x 105 m/s

18. Find the equivalent power of the thin lens combination
shown in the figure.

3
A L\"T2 [l =4
Uy 3 Hs 3
Ri— —R;

Answer (1) (1) +[Mj 2) _[M
R1+R2 R1R2
Sol. E(eV)= 1240 1240 _, o5
A(nm) 550 @) _[R1+R2J @ +(R1+R2j
2.25 > 1.9 for cerium only 6RyR; 6R(R;
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Answer (3)

Sol. Net power = P1 + P2 + P3

_ (-0 a1 1
R +He 1)(—R1+—R2J+

(n3 -0
R

- (—mp) (3 —p)

Sol. v = \/5gR

2

1 R
KEp =—mv© —mg —
AT 97

KEp =2mgR

1 > 3R
KEg =—mv--mg| —
B~5 9(2)

=mgR

KE
2-A o
KEg

22. The current drawn from battery in the circuit shown

belowis__~ A
_ [RitRy 0.9V
6R4R, "
19.
20. 10
SECTION-B | R mid
Numerical Value Type Questions: This section ‘_»WW\,JPO'M
contains 5 Numerical based questions. The answer to 20
each question should be rounded-off to the nearest
integer. Answer (1)
21. The particle shown in figure is just able to complete Sol 1 1 i 5
the vertical circular motion. Find the ratio of kinetic "Ry 2 T 2
energy at A to the kinetic energy at B.
= R{= EQ
5
Now, R=—+ 1 9
2 10
So, 1= 21094
10x9
23.
24.
Answer (2) 25.
> Delivering Champions Consistently Aakash

% &
AIR Rishi Shekher
2 Shukla
2 Year Classroor m

JEE (Main) 2024




@
Aakash

Medical [IIT-JEE| Foundations

JEE (Main)-2025 : Phase-1 (22-01-2025)- Morning

CHEMISTRY

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :

1. For complex ion [NiCls]>~ what is the charge on
metal and shape of complex respectively?

(1) +2, Tetrahedral
(3) +4, Tetrahedral
Answer (1)
Sol. [NiCl4]>- = Ni%* — 3d8

CI- ligand is weak field ligand and hybridisation is
sps. Shape of complex is tetrahedral.

(2) +2, Square planar
(4) +4, Square Planar

2. Compare boiling point of given solutions
(i) 10 M NacCl (i) 103 M NaCl
(iii) 102 M NacCl (iv) 10+ M urea
@ I>u=>1=>1v 2 m=>n=>1>1v
@) U>1>1>1v @ m=>1>1>1v
Answer (2)

Sol. Higher the elevation in boiling point, higher will be
the boiling point

ATb ocixm
Forureai=1
For NaCli=2
Boiling point order Il > 11 > | > IV
3. The correct decreasing order of electronegativity is
1) F>Cl>1>Br (2) CI>F>Br>1|
(3) F>Cl>Br>| (4) Br>F>1>Cl

4.  Which of the following has maximum size out of
AlR*, Mg, F, Na*?

1) AP (2) Mg*
3) F (4) Na*
Answer (3)

Sol. For isoelectronic species, more the negative
charge more will be the size, also more the positive
charge smaller will be the size.

The correct order of ionic size is :
A|3+ < MgZ+ < Na+ < F_
5.  The IUPAC name of given specie is
HOOC - CH — CH - COOCH,
EH, Ch,
(1) 2, 3-dimethyl methyl carboxy butanoic acid
(2) 4-methoxy carbonyl-2, 3-dimethyl propanoic
acid
(3) 3-methoxycarbonyl-2-methyl butanoic acid
(4) 1-carboxy-2, 3-dimethyl methyl butanoate

Answer (3)
Sol.
1 2 3
HOOC - CH - CH — COOCH,

l I
CH, 4CH3
3-methoxycarbonyl-2-methyl butanoic acid

6. Compare crystal field splitting energy(A) for given
complexes

(i) K4[Fe(CN)g] (i) [CuNH,),] s

(iii) K, [Fe(SCN)] (iv) [Fe(en);]Cl;

Answer (3) @ r>1u=>n=>1v (2 >1>1v=>l

Sol. The correct order is @) IV>I>1>1 @ IV>1>1>1l
F>Cl>Br>| Answer (2)
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Sol. K, [Fe(CN)g]= d® = SFL,
K2[Cu(NH3),] = d°® = dsp?
K4[Fe(SCN)g] = d® = WFL

[Fe(en);|Cl; = d® = SFL

Splitting energy oc Strength of ligand « Charge of

CA.
Asp > Ao
nN>1>Iv=>Il
7. Consider the given equilibrium reaction
CO,(9) +C(s) —— 2CO(9)

If initial pressure of CO: is 0.6 atm and after
equilibrium is established, total pressure is 0.8 atm.

Then, find Kp.
(1) 04 (2) 0.2
(3) 0.6 (4) 0.8
Answer (1)
Sol. CO,(g)+C(s) —— 2C0O(g)
t=0 06
t=tq 06-p 2p

Pt at equilibrium =0.8=0.6 + p
02=p

« _(Pco)’ _ (20)° _ 4x0.04 _4x0.04 _

= = = 0.4
P (pco,) 06-p 06-02 04

8. Statement-l: CHs — O — CHz — CI will show
nucleophilic substitution by Sn1 mechanism in
protic medium.

CH,
Statement-1I: CH, - (!‘, — CH, — CI will not undergo
CH,
nucleophilic substitution via Sn2 mechanism easily.
(1) Statement-l and statement-I1l both are correct

(2) Statement-1 and statement-Il both are incorrect

@
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(3) Statement-l is correct but statement-Il is

incorrect

(4) Statement-l is incorrect but statement-1l is
correct

Answer (1)
Sol. CH; -O- CHSa stabilised by resonance.
9. Which of the following acids is also known as
vitamin C?
(1) Adipic acid
(3) Saccharic acid
Answer (2)
Sol. Ascorbic acid is also known as vitamin C.

10. An electron of He* is present in 39 excited state.
Find its de-Broglie wavelength.

(2) Ascorbic acid
(4) Aspartic acid

(1) 6.64 A (2) 1.66 A
(3) 3.32A (4) 13.28 A
Answer (1)
Sol. nk = 2xr

For 3 excited state, n =4

2

4h=2 X T X aon—
z

4 =2 xn x0-529%A

A=2x%x314x0529%x2A=664A
11. ‘Which of the following will show positive Fehling
test?

@

CHO
HE—=a

)

CH, - CHO
" QY

(4) CaHs - cI:H ~CH - CH,

OH OH
Answer (3)

AIR Rishi Shekher
2 Shukla
2 Year Classroom
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Sol. Fehling test

12.

is given by Aldehydes except
benzaldehyde

CH, - CHO
@/ will give +ve Fehling test

4f7 configuration is possible for

(a) Eu®*, (b) Eu?*, (c) Gd®*, (d) Tb®*, (e) Sm?*
(1) (a)and (c)

(2) (b)and (c)

(3) (d) and (e)

(4) Only (c)

Answer (2)

Sol. Electronic configuration of:

13.

Eutt = 4f° T3 = 4f8
Eu’ = 4f’ Sn?" = 4f°
Gd* = 4f’

Given : NH,COONH,(s) = 2NH;(g) + CO,(g)

If the partial pressure of CO2 gas at equilibrium is
0.4 atm and the total pressure is 1 atm, then the
value of Kp at the same temperature is

(1) 0.027 atm?
(2) 0.064 atm?
(3) 0.144 atm?
(4) 0.216 atm?

Answer (3)

Sol.

NH,COONH, (s) = 2NH,(g) + CO, (q)

Total pressure at equilibrium = 1.0 atm
Partial pressure of CO2 at equilibrium = 0.4 atm

Partial pressure of NH3 at equilibrium = 0.6 atm
Ko = (Pnw, )? (Pco,)

=(0.6)%(0.4)
= 0.144 atm?3

14.

JEE (Main)-2025 : Phase-1 (22-01-2025)- Morning

/CH3
NH
cl Br “CH,
—— > Product

Excess
G
N - CH,

o CH
1
1) \CH3

_CH;

Cl N
@ \Q/ CH,

H,C

N NH

H:C

(4) Hac/N\gBr

Answer (1)

CH,

Ve
‘NH
Sol. C|@fsr “CH, cl
—_—
Excess  H,C_
N

15.

CH,” ). _CH,

NH
“CH,

%
H,C - r?|
CH,

CO2 gas is taken at 1 atm, 273K. Now it is allowed
to pass through 0.1 M Ca(OH)z ag. solution. Excess
amount of Ca(OH): is neutralised with 40 mL of 0.1
M HCI. Then find volume of Ca(OH): initially taken
if 50% Ca(OH): is react with CO2

(1) 40 mL
(2) 20 mL
(3) 80 mL
(4) 50 mL

Answer (1)

> Delivering Champions Consistently

JEE (Advanced) 2024

&)
Aakash

Medical [lIT-JEE| Foundations

JEE (Main) 2024




JEE (Main)-2025 : Phase-1 (22-01-2025)-Morning

Sol. g meq of Ca(OH)2 =2 x gm eq of HCI

0.lxhx2 = 2x0.1x 40
1000 1000

Vme =40 mL

x1

16. In a closed insulated container, a liquid is stirred
with a paddle to increase the temperature, which of

the following is true?
(1) w=0,AE=q=0 (2) AE=w=0,9g=0
(3) AE=w=0,q=0 (4) AE=0,w=qg=#0
Answer (2)

Sol. In closed insulated container a liquid stirred with a
paddle to increase the temperature, it behaves as
an adiabatic container, g =0

From FLOT
AU=qg+w;gq=0
AE = w (but not zero)

17. Match the column and choose the correct option

Column-| Column-ll
(Properties) (Order)
(A) | Electronegativity (1) |IB<C<N<O
(B) | Cationic size (2) | Li>Mg>Be
(C) | Metallic Character | (3) | K> Mg > Al
(D) | Electron affinity (4) | CI>F>Br>1I

(1) A-1, B-2, C-3, D-4

(2) A-4,B-3,C-2,D-1

(3) A-2, B-3, C—4, D-1

(4) A-3,B-2, C-4, D-1
Answer (1)

Sol. Li* >Mg®" >Be?"

76 pm 72¢pm 31pm
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NO,
Sn+HCI NaNO, + HCl _ C,H.OH
18. >A >B >C
Identify C.
0 ()
OH
2
OC.H,
908
C,H;
w (@Y
Answer (1)
® o
NO, NH, NCl
Sn+HCI N8N02 / HCI
SO|. — (0_5vc)
l C,H,OH
19.
20.
SECTION - B
Numerical Value Type Questions: This section

contains 5 Numerical based questions. The answer to
each question should be rounded-off to the nearest
integer.

NO,
(i) Sn/HCI A
(if) NaNO,/HCI(0 - 5 °C) (major)
(i) CuCI//HCI
(iv) Na/dry ether

21.

Find molecular weight of (A) in g mol

Answer (154)

JEE (Advanced) 2024
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Ny CI”

NO, NH
SOI. Sn/HCI NaNO +HCI CLICI
—©o-50C “hHer

Cl

(A)
Molecular weight of (A) = 154 g mol

22. Calculate Number of stereoisomers of

CH;— CH = CH— CH —CH,
|
OH

Answer (4)

Sol. Number of centres  which can show

stereoisomerism in molecule = 2
Number of isomers =22 =4

23. How many compounds have linear shape SOz,
BeClz, N3, I3, NOj, NO, ?

Answer (4)

Sol.

JEE (Main)-2025 : Phase-1 (22-01-2025)- Morning

24. In Carius method 180 mg of organic compound
gives 143.5 mg of AgCI. Find the percentage of Cl
in the organic compound. (Nearest integer)

Answer (20)

Sol. Mass of organic compound = 180 mg

Mass of AgCl = 143.5 mg
Mass of Cl = 143, 2 x35.5 mg
=35.5mg

Percentage of Cl in the organic compound

~ 355x100
180

=19.72% = 20%

25. Two ampere current is allowed to pass through
molten AICIs for 30 min. Find the mass (in mg) of

aluminium deposited at cathode. (Nearest integer)
Answer (336)

Sol. Total charge passed =2 x 30 x 60 C

2x30x60

Number of Faradays passed =
96500

2O Cl— Be—Cl
o” o L Equivalents of Al deposited = 36
Bent Inear 6
1 —
- 4+ - | Mass of Al deposited = 36x9 g
N=N=N, S 965
Linear & |
I _ 36x9x1000
Linear - 965 mg
ﬂ =335.75mg
0=N=0 ZNNg
Linear - =336 mg
>- Delivering Champions Consistently Aakash
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MATHEMATICS

SECTION - A Answer (2)
Multiple Choice Questions: This section contains 20 | ¢, P(E) = ¢C,
multiple choice questions. Each question has 4 choices ) 1OC2
(1), (2), (3) and (4), out of which ONLY ONE is correct.
15 1
Choose the correct answer : = 5 = 3
1. The shortest distance between the lines .
3. LetA={1, 2, 3} number of non-empty equivalence
x-1_y-2_2z-1 g4 relations from A to A are
23 (1) 4 @ 5
x;2=y52=z;1 is (3) 6 4) 8
Answer (2)
(1 182877 (2) % Sol. The partitions far a set with 3 elements, {1, 2, 3}
66 55 {(15, {2}, {3}} — Every element is in its own subset
@) F277 4 277 {{1.2},{3}} — Two elements are together, one
Answer (1) ??1ngat{2}}
, Ofs — Two elements are together, one
Sol. d=|(az_a1)'(b1><b2)| rat
|b1><b2| separate
{f238L {1}~ Two elements are together, one
i jk separate
byx b, = 5 g g {{1,2, 3}} - All elements are together in one subset

.. Therefore, total possible equivalence relation =5
=-26i +24j -5k a,-a =3i+2k 4. If f(x)=16(sec ' x)? +(cosec 'x)>. Then the
maximum and minimum value of f(x) is

e |(37 + 2k)- (267 + 24 ] —5k)|
B

2 2 2 2

|-78-10| 88 > ° % i
= = 2 2 2 2
59 19 27 16

2. Inabag there are 6 white and 4 black balls two balls
are drawn at random, then the probability that both Answer (2)

ball are white are Sol. f(x)=(4sec"x)? + (cosec 'x)?

1 1
(1) 2 (2) 3 = (4sec”' x +cosec 'x)? —8sec”" x cosec'x
2 1 -1 T 2 -1 s -1
(3) 3 (4) 2 =| 3sec x+§ -8sec™ x E—sec X
>- Delivering Champions Consistently Aakash
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752
=9(sec™" x)? + i 3nsec”'x—4nsec ' x +

JEE (Main)-2025 : Phase-1 (22-01-2025)-Morning

8=3[ij+ p
3) 4-p

8(sec™ ' x)? 4__P
n? 4-p
=17(sec™" x)? —n(sec™ )+~ = 16-4p=p
4 _
) — 5p=16
1.2 T _ n? n? 17r? 16
=17|(sec'x) ——(sec ' X)+— |+— — =0
_( x) 17( X)+342:|+4 e = p=
- - dx x 1 1
2 22 6. If —+—==—,x(1)=1.Then x(—) equals to
=17 (sec‘1x—1J TUIRI day y* y° 2
i 34) ] 4 68 (1) 2—-e 2) 3-e
- o (3) 5—e @) 7T-e
=17 (Sec1x_£J +4i Answer (2)
34) | 17 2l
- - Sol. LF=¢""
. 472 A
Min = ——- IF=e’
Max if sec'x =« N e_% —J'e_[;] [i dy
V| 4n? y?
i (n_3_4j BETa ) (1 1
i
1089 ,  4x® _1105¢2 YAY
68 17 68 Put —=t
1 1 5
5. If 8=3+—(3+p)+—(3+p°)+...0 then the
a3+P) 42( ) —izdy:dt
value of p is y
14 16 xe!'=—|e"-tdt
(1) 5 (2) 5 I
xe'=— te’f—j @-J‘e"~dt at
3 4 dt
3) 5 (4) 5
xe' =-[-te'-e"|+c
Answer (2)
3 2 xe'=te'+e'+c ..(1)
Sol 8=(3+—+—2+ +ooJ+ £+p_2+ + 0 Given x(1) =1
4 4 e'=e'+e’+c
2 N
8:3[1+1+l2+ +ooj+(£+p—2+ + o0
4 4 from (1)
p x=t+1-(e'-€")
1 4 1
A Puty =5
4
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(2r =1)(2r +1)(2r + 3)(2r +5)

7. LetT, = , then
64
21
li —
nmog T is equal to
22 32
1) — 2) —
M 45 @ 35
27 32
3) — 4) —
) 45 “) 45
Answer (4)
Sol. T, = (2r =1)(2r +1)(2r +3)(2r +5)
64
1 64
=

Sol.

@
Aakash

(1= [(1 =) (1+ x + X)o7

= (1= x) (1 = x3)2007

= (1 = x3)2907 — x(1 — x3)2007

[(1 — x8)?007 contains 3\ types of exponents while
x(1 — x3)2007 will have (31 + 1) type while 2012 is
(31 + 2) type] that is not possible = 0

Coefficient of x2012in (1 — x8)2007 = 0

Coefficient of x2011 in (1 — x8)2007 = Q

= Coefficient of x2012in (1 — x)2098 (1 + x + x2)207 = Q

9. If the images of the points A(1, 3), B(3, 1) and C(2,
4)in the line x + 2y = 4 are D, E and F respectively,
then the centroid of the triangle DEF is

3 2
1) (3, -1 2) | —=,—=
(1) @-1) @ (-3-%)
1 1 2
3) |=—— 4) | =,—=
® (2-3) @ (3-2
Answer (3)

Sol. Centroid of the ADEF is the mirror image of the

centroid of the AABC about the line x + 2y = 4.
G1 = Centroid of AABC = (2, 3), G2 = Centroid of

ADEF.
1 4 1 G, (2, 3)
= =
T 3 1 1 3
r——|\\r+=|r-=
2 2 2
-
1 M(x1+2 y1+3) x+2y=4
(. 3). 5 22
r+—|r+=|r+=
2 2 2
G, (X1, ¥1)
Ilmn-1—=i L :3W_3=,M+2WM+®=4
now =T, 31135 357 X =2 2
222 222 2 1
S X ==, Y =——
1 1 15175
357 579 e _[2 1
222 222 :2:(5,_§J
_4|18]_32 10. IfA={1,23,.... 10}
3[15] 45 m
8. Coefficient of X202 in (1 — x)2008 (1 + x + x2)2007 B= {F m,n € Aand m < n and gcd of (m,n) =1}.
(1) 0 (2) 1 Then number of elements in set B is
(3) 2 (4) 3 (1) 30 2) 31
Answer (1) (3) 28 (@) 29
>~ Delivering Champions Consistently Aakash
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Answer (2)
Sol. n=1me¢ ...0

12.

JEE (Main)-2025 : Phase-1 (22-01-2025)-Morning

Let|zZ| =1 fori=1, 2, 3 satisfying
12,2, + 2,7, + Z3Z1|2 —a+bJ2, where a, b an

n=2m=1= " canbe % A rational numbers such that arg(Z1)=%, arg(Z,) =
n
-7 .
n=3m=12>= M canbe %%2 and arg(Z3)_T,then find (2, b)
n
n=4 m=13 = — canbe 1 §2 @3) (5,-2) (4) (-5,2)
4’4 Answer (3)
_ _ 1234 T
n—5m—1,2,3,42——g,g,g,g...4 Sol. Z1:|1|e4:E+I_2
_ —(0) i
n=6m=1,5:>ﬂ:l,§_2 Z, = 11e1+0i
n 6 6 LA ;
Zy1le 4 =—-—
h=7mo123456>M-123456 2 2
77T 7777 57 [1 ,-J“)
.6 27 2 2
m_1 357 1 i
n=8 m=1357 > —=—, =, —,—..4 S | [ ——
888’8 2215 5)
m_1234578 1 i 1 i
n=9m=1124578=>—=—=-,=- -, =, —, — 2= =+—F—= || =+—
T 9999990 “[ﬁﬁ](ﬁﬁ)
-0 :>ZZ+ZZ+ZZ—[1 ’J(1 ’
16y T Lol T L34 = | (=~ =
2 2) \\2 2
n=10m=1379=>"m=1 379 4
n 10 10 10 10 (1_1J+2i(1)
11. How many ways are there to pick 5 letters from 2 2 2

English alphabets such that M is the middle of the =22 +i

letters (repetition not allowed). |Z122 +ZZZ3 +2321|2 :‘\/5+i(—\/§+1)‘2

(1) *C,.5! 2

2 2

@ *c,4! {\/(ﬁ) +(1-42) j

(3) *C,.4! =5-22

4 250 1 (a’ b) = (51 _2)

) 59! 13. Let a coin is tossed thrice. Let the random variable
Answer (2) x is tail follows head. Let the mean of x is u and
Sol A A M A variance is 2. Find 64 (u + o2).

ol AAy, &0 A A (1) 48 (2) 64
”s (3) 132 (4) 128
C, x4l Answer (1)
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Sol. y f"(x y
. p g0 -1 r3-x)
HHH 0 1
8 =g'(x)>0
TTT 0 1 3
8 f’(gj—f’(3 ~-x)>0
HHT 1 1
8 f'(x) >0 = f'(x) is increasing
HTH 1 1 ..
3 15. Let b=Ai +4k, 1 >0 and the projection vector of
THH 0 1 bon =2/ +2j—k is . If |[4+C|=7, then the
8 area of the parallelogram formed by vector b and
TTH 0 1 R
8 C is (in square units)
THT 1 1 (1) 8
8 (2) 16
HTT 1 1
— (3) 32
8
1 (4) 64
w=2F X "2 Answer (3)
2 2 _ 2
c° =2XPx{ — b,
T Sol. 6= (b-aa=2"%3
111 6
1214 * " la+c|= 5(1+2}”_4j—7
oa( 1) _eax3 s ‘ 9
2 4 4
5+2)
14. Let g(x)= 3f(;‘j+f(3—x)we(o,3) and ‘X3=7 =>|5+2h =21
f"(x) > 0vx € (0,3) then g(x) decreases in interval w A>0 = A=8
(0, o), then o is 4
7 2 = G=—a andb=4(2i —k
(L @ 2 3 (27 =k)
4 3
9 7 ijk
(3 > ) ~ R T e I T- P
4 3 = bxc:?ZO 1 :?(—2/+4j+4k)
Answer (3) 221
Sol. g(x)=3f(ﬁj+f(3—x) ) 32 . . -
3 = ‘bx6‘=?|—i+2j+2k|=32
g00=337(3)-r-x o
3 (3 = Area of parallelogram formed by b and ¢
=f’(§J—f’(3—x) = [bxé[=32
>' Delivering Champions Consistently Aakash
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16.

Let the parabola y = x? + px — 3 cuts the coordinate
axes at P, Q and R. A circle with centre (-1, —1)
passes through P, Q and R, then the area of
triangle PQR.

5 3

(1) 3 (2) 3

() 3 (4) 5
Answer (2)

Sol. Since at x=0, y =-3, parabola

17.

cuts the coordinate y-axe at (0, —3)

= [Equation of circle will be

(x+ 12+ (y + 102 = (-1 -0)2 + (=1 + 3
=1+4=5

X2+ 2x+y?+2y=-3=0

Circle cuts x-axisaty =0

= x2+2x-3=0,(x+3)(x-1)=0
= (=3,0),(1,0)

= Areaof A
-3 0 1
0-30
100

1
= —
2

1 3
2972

2
If the circle (x—2\/§) +y2=12 and parabola

y2 =2V3x intersects at P, Q and R. Then the area
of triangle PQR is
(1) 10 sq. units
(3) 14 sq. units

(2) 12 sq. units
(4) 16 sq. units

Answer (2)

Sol. Simply solving both we get x = 0, 243

(283, 23}

JEE (Main)-2025 : Phase-1 (22-01-2025)-Morning
18. A hyperbola with foci (1, 14) and (1, —12) passes
through the point (1, 6). The length of the latus

rectum of the hyperbola is

144
5

(2) 50

288
® 75

(4) 100

Answer (3)

Sol. |sp—s'p| = 2a, ss' = 2ae
s(1, 14), s'(1, -12), P(1, 6)
= 2a=|8-18|
= a=25;2ae=26

= ae=13

(1,-12)

2b%  2a°(e” -1)
a a

Length of latus rectum 1=

 2(169-25) 288

2 —23) > >
APQR = %x (44/3)(24/3) 19.
20.
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SECTION -B 22. If a1, a2, as..., a, are in geometric progression such
Numerical Value Type Questions: This section that a1as = 28, a» + as = 29, then the value of as is
contains 5 Numerical based questions. The answer to (1) 635 (2) 784
each question should be rounded-off to the nearest (3) 872 (4) 898
integer. Answer (2)
21. If Abe a 3 x 3 square matrix such that det(A) =-2. | Sol. aias =28 = a%r* =28
If det(3 adj(—6 adj(3A)) = 2" - 3™, where m > n, then ar+ai=29—= ar+arr=29

4m + 2nis equal to

Answer (104)

Sol. Concept: A. adj(A) = |A|/, det(LA) = 1" det(A)
= det(A) = |A|™", where n is order

ar, ar® are roots of k2 —29k+28 =0
= k=1,k=28
= ar=1,arr=28

1

= det(3 adj(-6 adj(3A))) = =28 a° = 8
= 33 det(adj(-6 adj(3A))) 1
= 33. (=6 adj(3A))) ag = ar’ = ag =a%r'? = %><(28)5 =(28)*
= 33. (-6)° [3A[*
= as=(28)2=784
= 39 . 26 . 312 . (_2)4
= 321.210 23.
n=10, m= 21 24.
4m + 2n = 104 25.
o a
>~ Delivering Champions Consistently Aakash
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4 )

IMPORTANT INSTRUCTIONS:

(1) The testis of 3 hours duration.

(2) This test paper consists of 75 questions. Each subject (PCM) has 25 questions. The maximum marks
are 300.

(3) This question paper contains Three Parts. Part-A is Physics, Part-B is Chemistry and Part-C is
Mathematics. Each part has only two sections: Section-A and Section-B.

(4) Section - A : Attempt all questions.
(5) Section - B : Attempt all questions.

(6) Section - A (01 — 20) contains 20 multiple choice questions which have only one correct answer.
Each question carries +4 marks for correct answer and —1 mark for wrong answer.

(7) Section - B (21 — 25) contains 5 Numerical value based questions. The answer to each question
should be rounded off to the nearest integer. Each question carries +4 marks for correct answer and
\ —1 mark for wrong answer. /
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PHYSICS

SECTION - A
Multiple Choice Questions: This section contains 20

multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer:

1. An equiconvex lens of focal length f, is cut into four
parts as shown in the diagram. The focal length of

each part is
: [

) f (2) 2f
(3) fI2 (4) af
Answer (2)
Sol. f = 2—7) (equiconvex lens)
f'= _R_ (plans convex lens)
(n=1)
f=2f
2. R

ZRT e v

Radius of a tube decreases from 2R to R in which
ideal liquid is flowing at same level.

Speed at one end is 2 m/s as shown, find speed v at

other end

(1) 4m/s (2) 1 m/s

(3) 2m/s (4) 8m/s
Answer (4)

Sol. Alv, =A, =V, equation of continuity

n(2R)? - 2 = tR2v
v=8m/s

3. The dimensional formula of capacitance is
(1) [M1L2T2A-9) (2) [M1L-2T4A3]
(3) [M1L2T4A?] (4) [M1L-2T2A2)
Answer (3)
Sol. The energy stored in capacitor in term of charge
QZ
"¢
2
c-
2E
o) AT
[MLT 2]
= [M-1L-2T4A?]
4.  Aproton is moving with uniform velocity of 2 x 108 m/s
in uniform magnetic and electric fields which are
perpendicular to each other. If electric field is switched

off then proton moves in circular path of radius 1.6 x
10-5> m. Then magnetic field is B

(1) 5x105T (2) 1.2x105T
(3) 2.5 x104T (4) 2.5x102T
Answer (2)
27 8
Sol. r ym =1.6x107° = 1.6x10 :92X10
qB 1.6x10° xB

B:%xlOS —1.25x10° T

5. A conducting circular ring is moving with a constant
velocity in a uniform magnetic field as shown. Identify
the correct graph between induced emf vs time
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14}

F 3

(1)

> {
> |

\V
V

(4)

v

Answer (1)
Sol. X X %
X X X

R
X x

X

X X X
X X x

& = 2BvA/R? — X2 (Equation of an ellipse)

X=R-wvt

[=7]
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6. The displacement of a particle moving under the
action of a force F=2i +bj+k is d=i+j+k.
Find the value of b if the work done by the force is

zero.
1) o (2) +3
3) -3 4 -1
Answer (3)

Sol. Work = F -8 = (2i +bj +K)-(i + ] +K)
=2+1+1=3+b=0
= b=-3

7. In a series LCR circuit the maximum amplitude of
current is I0 when the resistance is R. What is the

maximum amplitude of current if the resistor is

. . R
replaced by a resistor of resistance >

@ 1, () 21,
I 2l
3 % 4 ?"
Answer (2)
Sol. Current has maximum amplitude at resonance.
s
R
o S 2% _

i\ = =2l
© "Rz R 7P
8. © Statement-l : Fringe width of red light is more than
fringe width of violet light.

Statement-Il : Fringe width is directly proportional to
the wavelength of light used.

Choose the correct option.

(1) Statement-l1 is correct and statement-1l is
incorrect

(2) Both statement-1 and statement-Il are correct

(3) Statement-1 is incorrect and statement-Il is
correct

(4) Both statement-I and statement-Il are incorrect
Answer (2)

Sol. Fringe width (B) = ”d—D

JEE (Advanced) 2024
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9.  For non-vibrating diatomic gas has adiabatic constant

of y, & for vibrating diatomic gas has adiabatic

constant of y, then

1) v,>v, @ v, <7,
Q) v, =71, (4) None of these
Answer (1)
2 7
Sol. vy.=1+==—=1.4
Y1 5 5
2 9
=1+5=2-1.28
T2 77

Therefore y, >y,

10. A force E=(f+2f—3|€)N acts on point whose

position vector is given as r = (Zf ~3j+ 7I2) m. Find
torque about origin.

(1) (+5i“—12j“+7|2)N.m
) (—5i“—12i+812)|\|.m
A3) (—5i“+13j”+7|2)N.m

(4) (—5i“+13j“—7|2)N.m

Answer (3)
"
Sol. T=rxF=[2 -3 7
1 2 -3

=i(9-14)- j(-6-7)+K(4+3)

= (-5 +13j +7K) N.m

JEE (Main)-2025 : Phase-1 (22-01-2025)-Evening

11. The net magnetic field at point O due to the two infinite
current carrying wires shown in the figure is

5A4 4 AV .O
<«<—— 6 cm > 4 cm >
(1) 1x10°T

(2) 1.2x105T

(3) 1.5x105T

(4) 2x105T
Answer (1)

| Ho(5A) Ho(4A)|

l. Bhat =
Sol. Bret |21t(10cm) 2n(4cm)|

25
=22H0 4075 71
T
12. Read the statements and select the correct option.

Statement | : A pendulum is taken from Earth to
another planet having mass four times and radius
double than earth, then time period of pendulum
remain same as on earth.

Statement Il : The time period of pendulum only
depends on the gravity of the planet.

(1) Statement | is true but statement Il is false.
(2) Statement Il is true but statement | is false.
(3) Both statements are false.
(4) Both statements are true.

Answer (1)

Sol. Onearth T = 271:\/I
g

On other planet, g’ = G(am) =

(2R)?

So, time period will remain same and her T
depends on g as well as |.
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A >0
o\

13. l’ y

o

For a given logic circuit truth table is given identify the

gate G.
AlBly
0|01
1{0]0
o|1fo0
11111

(1) AND (2) NOR

(3) NAND (4) OR

Answer (2)

Sol. From truth table
we know its XNOR gate

i.e. y =AB+AB
therefore gate G must be NOR gate.
14. Name the logic gate

A—t—
Y (output)
B—Kt+— R
l 5V
(1) OR (2) AND
(3) NOT (4) NAND
Answer (2)

Sol. If both A and B are high only then Y is high,
otherwise Y is low.

&

.Aakash
Sol. id =¢, doe :eoAd—E = idoc A
dt dt
= i’=(£) id
16
=12A
16. Inthe RC circuit shown, find I.
R R C R
AAA A |1 AAA
Yvy Yyy || vy
VL R IR R 2R R 2R
f’\
A'A'A' A'A'A' A‘A‘Av
R R
\Y 5V
1) — 2y
(1) R (2 R
8Vv 3V
3) — 4) —
(3 3R 4) R
Answer (3)

Sol. At stead state, C behaves as open-circuit

13
Req = ER

\Y 8v

Req  13R

17.  Aglass slab of refractive index My = 1.44 is coated with
a thin film of refractive index p, = 2. The minimum
thickness of the film so that maximum transmission of

(o]
green light of wavelength A =5000 A (incident
normally) takes place is

AND Gate. (1) 0.500 pum (2) 0.250 um
15. Displacement current in capacitor of area 16 cm? is (3) 0.125 um (4) 1.00 um
6 A at an instant. Find displacement current across
area 3.2 cm? Answer (3)
| | Sol. For maximum transmission of light incident
@ < normally
| | 6A 2ut=n (N=1,2,3.......)
(1) 1.2A (2 16A 10
3) 2.1A (4) 0.5A —— 2L - % m =0.125 um
Answer (1) H
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18. For the electric dipole shown in the figure, the
electric field and the electric potential are Eo, Vo at
a distance r on the axis. Then what is the electric
field and the electric potential at a point on the
equatorial plane at a distance 2r.

EV

2r§

v
[
"
>~

’—; r
E
1) =2, 0
@ 16
Eo
2) —,0
2) 7
(3) Eo, Vo
E
4) =9 0
4) 3
Answer (1)
2kP
SOI. Eaxis =r—3=EO
£ K KK
equatoriai
a (2r)® e8rd® 16
V= ch;)se
r
Vo _kPcos0° kP
axis rz r2
kP cos90°
Vequatorial =W =0
19.
20.

JEE (Main)-2025 : Phase-1 (22-01-2025)-Evening

SECTION - B

Numerical Value Type Questions: This section
contains 5 Numerical based questions. The answer to
each question should be rounded-off to the nearest
integer.

Choose the correct answer:
21. A projectile is fired with speed of 20 m/s at angle of
60° with horizontal. The speed at highest point of

trajectory is x m/s then x is
Answer (10)

Sol. VH =4 cos6

=20 cos 60° =10 m/s

22. If equivalent resistance across AB is %, find N

AR R
R SR 2R
R R
L L L
RZ R 2R

Answer (3)

Sol. Line of symmetry problem

Req = BTR x2 = 37R
23.
24,
25.
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SECTION - A Sol
CH(OCrOHCL,), CHO
Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices % e,
(1), (2), (3) and (4), out of which ONLY ONE is correct. @
Benzaldehyde
Choose the correct answer : l '
NaHSO,
CH 0S0O,Na
: HC{\
OH
Cro,Cl, H,0' NaHSO, @/
1. A B Product
CH,CI, Product
2. Density of 3 M NaOH is 1.25 g/ml. Molality of
(1) 2.65 (2) 25
3) 2.8 4) 3
"~ oson ®3) (4)
Answer (1)
Sol. M=.__1000M
1000 d—Mx M,
3x1000
~—~ VA St
@/ OSO;Na 1250 — 3x 40
_ 3x1000 _ 2 65
1130
3. Arrange according to CFSE.
(3) i 2+
(i) [Co(NHz3)4]
(i) [Co(NHz)e]®*
SO,H (iii) [Co(NHs)e]**
CHO (iv) [Co(en)s]3*
(4) (1) (iv) > (ii) > (iii) > (i)
(2) (iv) > (iii) > (ii) > (i)
3) (i) > (iii) > (i) > (iv
SO,Na (3) (i) > (iii) > (i) > (iv)
(4) (i) > (i) > (iii) > (iv)
Answer (2) Answer (1)
)- Delivering Champions Consistently Aakash
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Sol. Crystal Field Splitting Energy (CFSE)

o« Charge on central metal ion
« Ligand field strength

On this basis the correct decreasing order of

CFSE

[Co(en)s]**> [Co(NHa3)s]** > [Co(NHza)e]?* >
[Co(NHa)a]**
4. What is correct order of stability of carbocation.
160-(Q)-cf no-(0)-c, (O~ (Oy-ch
(a) (b) (c) OMe  (d) CH,
(1) a>b>c>d
(2) c>a>d>b
(3 a>c>d>b
(4 c>b>a>d
Answer (3)
Sol. Solution stability of C® o +M, HC, +1

1
-M,-Z

oC

5.  Which of the following anion will not undergoe

disproportionation?

(1) clo, (2) Cclog
(3) CIO; (4) ClO”
Answer (1)

Sol. In CIO; — chlorine is in its highest oxidation state
ie., +7.
Chlorine can exhibit —1 to +7 oxidation state.
The oxidation states of chlorine which can undergo

disproportionation are : 0, +1, +3 and +5.

JEE (Main)-2025 : Phase-1 (22-01-2025)-Evening

6. Compare dipole moment of

() NFs (I) CHCIs

(1 H2S (IV) HBr

@ 1>1=>1>1v 2 n=>m=>1>1v

@) >>1V>I 4 m>1>1v=>1
Answer (3)
Sol. NHs  CHCIz H2S HBr

= 0.230 1.04 0.95 0.79

So, order is

CHCI3 > H2S > HBr > NFs
7. Given below are two statements

S-I: Lassaigne test is used for detection of Nitrogen,
phosphorous, sulphur and Halogens.

S-1I: Lassaigne extract is made with magnesium
metal.

(1) Both S-1 and S-11 are correct.

(2) Both S-1 and S-11 are incorrect.

(3) S-lis correct but S-1l is incorrect.

(4) S-lis incorrect but S-11 is correct
Answer (3)

Sol. Lassaigne extract is made with sodium metal, and
not with magnesium metal.

8. Which one has two secondary Hydrogen atoms?
(2) 2,2, 4, 4-tetramethylheptane
(2) 2,2, 3, 4-tetramethylheptane
3) 2,2, 3, 3-tetramethyloctane
(4) 3-ethyl-2, 2-dimethylpentane
Answer (4)

Sol. (1) Number of 2°H =6

(2) Number of 2°H =4

3) Number of 2°H =8

4) Number of 2°H =2
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9. Secondary butyl cyclohexane when reacts with Brz

in presence of sunlight produce

Br
1) 2) 6
Br

- ” OyLBr
Answer (1)
Sol.

Br
O>/\ Sunllght O)ﬂ

(Major)
10. 200 mL of 0.2 M solution of NaOH is mixed with 400

mL of 0.5 M NaOH solution. Molarity of mixture is

@
Aakash

Medical|IT-JEE | Foundations

11. Correct structure of L-Glyceraldehyde is

CHO CH,OH
(1) H——OH 2) HO+H
CH,OH CHO
CH,OH CH,OH
(3) H——OH (4) H—I—CHO
CHO OH
Answer (3)
CH,OH CH,OH
Sol. H——OH = He—==OH
CHO GHO
'cH,oH
HO+H L-Glyceraldehyde
CHO

12. Identify the extensive and intensive property?
(1) Mass, volume, conductivity — Intensive property

(2) Mass, temperature, heat, volume — Extensive

property
(1) 04 (2) 0.6
(3) Mass, volume, internal energy — Extensive
() 4M (4) 0.8 M property
Answer (1) (4) Density, temperature, moles, internal energy —
Intensive propert
Sol. M1=0.2 M Propery
Answer (3)
M2=05M . .
Sol. The properties which do not depend upon amount
V1 =200 mL of substance is known as intensive property and the
Vs = 400 mL properties  which erend u_pon amount of
substance are extensive properties of matter.
Molarity of mixture = MV; + M,y Mass, volume and internal energy depend on
VitV, amount of substance.
0.2%x 200 + 0.5 x 400 13. Among Group-15 elements, what is the maximum
600 covalency of an element having weakest E—E bond
(E = element)
_ 40+200
T 600 (1) 4 (2) 3
3)5 4) 2
a0, 3) 4)
T 600 Answer (3)
>- Delivering Champions Consistently Aakash
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Sol. The E — E bond energies of the elements of
group-15 are

N—-N 167 kJ molt
P-P 201 kJ mol?
As — As 146 kJ mol
Sb - Sb 121 kJ molt

Antimony (Sb) has the weakest E — E bond and its
maximum covalency is 5.

14. What is the relation between Ksp and S of Zr3 (POa)4
1 1
K 7 K, )7
(1) s=|—=2 2 s=| =%
6912 144

Ksp
(3) S= 6912 (4) None

Answer (1)

Sol. 1y (PO,), (s)==-32r" (aq) + 4PO} (aq)
3s 4s

Kep = (35)°(4s)*
= 27 x 256 S7

Ksp = 6912 S7
1

S = & v
6912

15. Match the column and choose the correct option

JEE (Main)-2025 : Phase-1 (22-01-2025)-Evening

Sol. Heat exchanged at constant pressure is AH
Heat exchanged at constant volume is AU

16. Consider the following statements S-1 and S-2 and
choose the correct option.

S-1 : During corrosion pure metal acts as anode
and impure metal acts as cathode.

S-2 : Rate of corrosion is more in alkaline medium
than in acidic medium.

(1) Both S-1 and S-2 are correct

(2) Both S-1 and S-2 are incorrect

(3) S-lis correct but S-2 is incorrect

(4) S-lisincorrect but S-2 is correct

Answer (2)

Sol. In corrosion, a metal is oxidised by loss of electrons
to oxygen. Electron released at anodic spot move
through the same metal and go to another spot on
the metal and reduce oxygen in the presence of H*
(which is believed to be available from H2COs3
formed due to dissolution of COz from air into water.

Cathode : O2(g) + 4H* + 4e- — 2H20(l)

0 _
En om0 =123V

Anode : 2Fe(s) — 2Fe?* + 4e- E? =-0.44V

FeZ*|Fe

Both the statements S-1 and S-2 are incorrect.

) (@j (P) Ce
T Jo

(B) (@) @ Cv
oP J;

(©) (@] R) -s
ot )y

(D) (@j (S) v
ot Jo

1) A)-(P). (B)-(S), (C)-(Q). (D) -(R)

2 (A)-(P), (B)-(S), (C) - (R), (D) - (Q)

() (A)-(P), (B) = (R), (C) = (Q). (D) - (S)

4 A)-(Q).B)-(S), (C)-(P). (D)-(R)
Answer (1)

17.
18.
19.
20.
SECTION - B
Numerical Value Type Questions: This section

contains 5 Numerical based questions. The answer to
each question should be rounded-off to the nearest

integer.

21. InRuand Nb, if in Ru, 4d electrons are x and in Nb,
4d electrons are y then find the sum of x and y.

Answer (11)
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Sol. aRu = [Kr] 4d75s?

X=7
41Nb = [Kr] 4d*5s?
y=4
Xx+y=11

22. Ni** + 2DMG—— Complex

How many hydrogen bonds are present in a
molecule of the complex?

Answer (2)
Sol. Ni*" 45 CH,— E=N—CH +20H —»
CH,— C=N—OH
..... H
o \O
CH, (|:=N\Ni‘/N =C|: —CH,
CH,— C=Tl/7 \l\ll =C —CH,
o o
NH
[Ni(DMG),]
Number of H-bonds in a molecule of [Ni(DMG)]
=2

23 R-—Br+Mg dryether)A HZO> )\/

How many R — Br can form isopentane?
Answer (4)

Sol.
+ Mg dry ether )\/\ H,O

)\/\Br MgBr

)\I/ + Mg dry ether )Y H,0
Br

MgBr
/}\/+Mg dry ether /}\/ H,0 )\/
Br MgBr
MgBr

Br
J\/ + Mg dry ether H,0 )\/

®
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Total 4 R-Br can form isopentane in this

reaction.

Monobromination

24. CgH,

» Single product
4 moles of H,
Cat.

» Completely
hydrogenated
product

Find the number of n-electrons in CeHe.
Answer (8)
Sol. Degree of unsaturation of CeHs = 4

CsHs is a symmetrical dialkyne.

HC=C-CH,-CH,-C=CH
(CgHg) —lMonobromination

I?r
HC=C-CH-CH,-C=CH

(Single product)
HC=C-CH,-CH,-C=CH +4H,
(CeHe) —l
CH,-CH, -CH,-CH,-CH, - CH,
Number of n-electrons in CeHs = 8
25. Calculate the radius of first excited state of He* ion
(in A)
Answer (1)

n2

Sol. r=a,—
02

= 2ao0
=2x0.529
=1.058

~1
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MATHEMATICS

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :

1.

If 2x2 + (cosB)x — 1 = 0, O¢ [0, 2n] has roots o and
B. Then the sum of maximum and minimum value
of a* + B%.

25

16

2

16

(1)

()

@) —

4 =

Answer (1)

Sol. a+B=

_ —cos6

_1 202 _ 1
ocB—z = aP =2
= o +p? =(a+P)° —2ap

_ cos®0+1
4

(X4+B4 =(0°2+B2)2—20°2|32

_[cos?0+1] 1
4 2

For minimum, cos0 =0

For maximum, cos0 =1

. 25 1 17
Maximum = —-—=—
16 2 16

1 17 25

= Sum =—+—=—

2 16 16

If 6 € [0, 2r] satisfying the system of equations
2sin20 = c0s20 and 2co0s20 = 3sind. Then the sum
of all real values of 0 is

(1) 3—; 2 =

i 5n
3 > 4) r

Answer (2)

Sol. 2sin?0 = cos26

2c0s20 = 3sind

= Adding,

2 =1-2sin%0 + 3sind

= 2sin’0—3sin6+1=0
2sin?9 — 2sinf —sin6 + 1 =0
2sinf(sin6 — 1) — 1(sin6 - 1) =0

sinG =1, % but 2sin20 = cos20 = 2

but not is not possible
= 0= E, n-=
6 6
= Sum of all values = g+ n—%= T

Let A={1,2,3, 4}and B={1, 4, 9, 16}.

If f: A — B, number of many-one functions from A
to B are

AIR Rishi Shekher
2 5 Shukla
2 Year Classroor m

(1) 24 (2) 232
= Minimum = 1—% =% (3) 256 (4) 252
Answer (2)
>~ Delivering Champions Consistently Aak®ash
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Sol. n(A) =4
n(B) =4
Number of many one functions =
Total functions — Number of one-one function
= 44— 41 =232

4. 4 boys and 3 girls are to be seated in a row such
that all girls seat together and two particular boys
B1 and B2 are not adjacent to each other. Then the
number of ways in which this arrangement can be

done.

(1) 432 (2) 430

(3) 516 (4) 1002
Answer (1)

Sol. 4 boys and 3 girls.

All girls together =

3 girls and 2 boys can be seated in 3!-3! ways
Now Bi1 and Bz go into spaces.
= 4C2x 21 x 31 x 31 =432

30 rz(?’OCr )2

5. If the sum ) =0.2%°, then a is equal

@®
Aakash
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30
= 303 [(80-1)+1]°°Cqo._,

r=0
30 29 28 30 29
=30 Z (30 —-r ) C29—I’ +30 z Cso_r

r=0 (30-r) r=0
=30-29-228 + 30.22°
= 30-2%8(29 + 2) = (31 x 15)-22°

2

X

6. Consider a function f(x)= I
0

number of points of extrema are

t2 -8t +15

n dt. The

1 3 (2) 5
3 7 4) 9
Answer (2)
12 gt +15
Sol. » f(X)= | ————
0 (x) { X
F1(x) = 2x(x* —82x2 +15)

eX

_2X(x% =5)(x* -3)

eX

The extremum value of f(x) are x =0, V5, +3

30¢ ]
r=0 r-1 Number of extremum points are 5.
to 7. Let A and B are two events such that
(1) 225 (2) 465 1
3) 345 (4) 425 P(AmB):E and P(A/B) and P(B/A) are the
Answer (2) roots of the equation 12x?> — 7x + 1 = 0, then
r<.30! 30! (r=n431=r)! ———C isequal to
Sol. - X P (A A B)
(30—r)Ir! (30—r)!r! 30!
_30!(31-r) 1) g 2 %
(r=DY30—r)!
3 2
30(31r)29! ©) 3 @ 3
(r=DH30—r)! Answer (2)
30 2,30~ 2 30 30 1
rs(occr) =30 (31-1)2C,_; =30 (31-1)?°Cyq_, Sol. P(AmB):E
r=0 r—1 r=0 r=0
)- Delivering Champions Consistently Aakash
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P(A/B) + P(BIA) = %

and P(A/B)-P(B/A) = é

P(AUB) P(ANB) 1
P(B) P(A) 12

2
= P(A)P(B) = 12[ij _12

12) 100
P(ArB)| -2 L 1_ T
P(A) P(B) 12
P(A) + P(B) = %

P(AUB)=P(A)+P(B)-P(ANB)

. 1_6
10 10 10
P(Aug)_P(AmB)_ (AmB)
P(,&mg)_P(AuB)_ -P(AUB)
1 9
""10_10_9
6 4 4
10 10

8. Number of terms in an arithmetic progression is 2n.
Sum of terms occurring at even places is 40 and
sum of terms occurring at odd places is 55. If the
first term exceeds the last term by 27, then n equals

to

1) 3 2 5

3) 7 4 4
Answer (2)

Sol. Let the AP be
a,a+d,a+2d,...,a+(2n-1d
Now given that
(a+d)+(@+3d)+...+(a+((2n-1)d)=40
na + n2d = 40 (1)
Alsoa+(a+2d)+ (a+4d)+... +(a+(2n—-2)d) =55

JEE (Main)-2025 : Phase-1 (22-01-2025)-Evening

na+dn(n—1)=55 -(2)
Alsoa—(a+ (2n—1)d) = 27
—(2n-1)d =27 ...(3)

=27

2n -1

(2)-(@)
dn(n—-1)-n2d =15
dln?—n-n?1 =15

27
[2n—1J(_n):15

27n =30n =15
15=3n
n=5

9. The perpendicular distance of point P(3, 4, 5) from
the line

F=2i —j+K+M4i —j+5K) is

[19 [19
@ 7 @ 5
42 21
©) ‘/E (4) ‘/E

Answer (1)
Sol. P(3, 4,5)

Lif=r=2i —]+K+A(4i —j+5K)

Any pointon L can be. A(2 + 4\, -1 — A, 1+ 5))

Now AP -(4i — ] +5K)=0

((4n - 2)i —(L +5)j + (5L —4)K) - (4i — ] +5k) =0

16A+4+AX+5+250-20=0

42). =19

=12

42

Now | AP | = /(4% — 1) + (h + 5)2 + (51 + 4)?

JEE (Advanced) 2024
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5 5
10. In the expansion of (x+\/x3_1j +(x—\/x3—1) ,

where a, B, yand & are the coefficient of x, x3, x5
and x7 respectively. If au — v = 18, yu + év = 20
then u + v equal to.

-14 -13

1) = 2 =

-3 -2

) 5 (4) 3
Answer (1)

Sol. (x+\/ﬁ)s +(x— x3 —1)5

5 5
= 2[x5 + 30 =)+ [x(3 —1)2}

2 4
= 2[x5 + 10x8 — 10x3 + 5x (x® + 1 — 2x3)]
= 10x7 + 20x5 + 2x® — 20x* — 20x3 + 10x
Coefficientof x =10 = o
Coefficient of x3 =-20 = 8

Coefficientof x> =2 =y

@®
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11. Let A(6, 8), B(10 cosa, — 10sina) and C(-10sina,
—10cosa) be 3 points and if orthocentre of the
triangle ABC is (0, 9) then 100sin?a is equal to

25

(1) 7 (2) 25

15 5

€)) 7 4) 2
Answer (1)

Sol. Notice, origin is equidistance form A, B and C

= (0, 0) is circumcentre

(0,9) 2:1 (0,0)
O o )
(@] G C
Since  centroid divides orthocentre and

circumcentre in 2 : 1 ratio.

6+10coso +(~10sina)  2(0)+1(0)
3 3

0

= 15sino. — 10cosa = 6

s 8-10sina.—10cosa  2(0)+1(9)
3 3

Alo 3

= 8 —10sino. — 10coso. = 9
10(sina + cosa) =—1

10(sina. — cosa) = — 6

Coefficient of X7 = 10 = § 20sina. =5
10u + 20v = 18 0] , 5
10sina = —
2u+10v =20 2
-11
=— 100sin? o = 2>
3 4
V= 41 12. If z be a complex number such that |z — 3| < 1, then
15 the equation of line with largest slope passing
Ly 4 1 through origin and z
15 3 (1) x-242y =0 (2) x+2\2y =0
_ 14 @) 2y2x+y =0 @) 242x -y =0
15
Answer (1)
> Delivering Champions Consistently Aakash
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7

tan6 = i = i
V8 22
Therefore, equation of line with maximum slope is

1

(y-0) =5 5(x-0)

y_ X
22

A relation R is defined on set A, A ={1, 2, 3} and
R ={(1, 2), (2, 3)}. Elements are added such that R
becomes reflexive and transitive but not symmetric.
Find the number of such relations.

(1) 3
(2) 4
Q) 2
4) 9

Answer (1)
Sol. Transitivity

(1,2)eR, (2,3)=(1,3) R
1,1),(2,2),(@3,3) R

2,1 (3.2 @1

(3, 1) cannot be taken.

1. (2,1)taken and (3, 2) not taken.
2. (3, 2)taken and (2, 1) not taken.
3. Both not taken.

Therefore 3 relations are possible.

JEE (Main)-2025 : Phase-1 (22-01-2025)-Evening

19.
20.
SECTION - B
Numerical Value Type Questions: This section

contains 5 Numerical based questions. The answer to
each question should be rounded-off to the nearest
integer.

21.

21. Let a and b be two unit vectors such that angle
between a and b is g If Aa+3b and 2a+ib

are perpendicular to each other, then the product of
all possible values of A is

Answer (6)

Sol

22.

. ldl=1]b|=1
a-b=|a|b|cost =1
3 2

Ad+3b and 2a+Ab are perpendicular
— (La+3b)-(2a+Ab)=0

= 2A+3r+(22+6)a-b=0

5 + (A2 +6)(%j:0

= 10L+A%*+6=0
A2 +100+6=0
Product of possible values of A = 6

If A is the 3 x 3 matrix of order 3 x 3, such that

=

det(A) = % , tr(A) = 10 and B be another matrix of

order 3 x 3 and defined as B = adj(adj(2A)), then
det(B) + tr(B) is equal to (where tr(A) denotes trace
of matrix A)

Answer (336)

14,
15 Sol. B = adj(adj2A)
16. B = |2A|-2 (2A), [Using adj(adj P) = |P|"~2-P],
17. forn=3
18. = |2A|(2A)
= 2%AI(2A)
Delivering Champions Consistently Aakash

JEE (Main) 2024

JEE (Advanced) 2024

Rishi Shekher
Shukla

2 Year Classroom

Telangana Topper




JEE (Main)-2025 : Phase-1 (22-01-2025)-Evening

23.

1
= 8x—=(2A
<2 (2A)

= 4(2A)
B=8A
Bl = |BA
= 83[A|

|B|:83X%:256

B =8A
[each element is multiplied 8 times]
tr(B) = 8tr(A)

=80
|B| + tr(B) = 256 + 80
=336
X2 y2
Consider two curves E;:—+-—>=1 with
a“ b
x2 y2
eccentricity e1 and E;:—+=5=1_ with
A° B

- e . .

eccentricity ez. If —L = % and distance between foci
€

of both curves is 2+/3 and a — A = 4, then the sum

of lengths of latus rectum of both curves is

Answer (12)

Sol. Since, distance between foci

for E1 = 2ae, for E2 = 2Ae2
— 2ae1= 2y/3 =2Ae,
= aei1=Ae

e
:—l:é:l:a:?:A
e, a 3

Alsoa-A=4=A=2,a=6

Now, 2(6)e, = 23 = € = g

2(2)e, =243 = e, =

24.
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> 1-b%2 3 1-p®> Dp? 33
el = == = - =
a? 36 36 36 36
b2 =33
2 2
e§=1_B =§=—1_B —=B%=1
A2 4 4
2b?
Length of latus rectum of E; = —
2B?

Length of latus rectum of E, = T

= Sum of lengths of latus rectum

_2A33) 2D 49,915
6 2

The number of maximum number of common
tangents to the curves y = (x — 2)2 and y2 = 16 — 8x
is

Answer (1)

Sol.

25.

—~

1

Clearly, one tangent is possible. Based on the
graphs of these parabola.

Let P(10, -2, -1) and Q be the point of
perpendicular drawn from point R(1, 7, 6) on the line
joining the points (2, -5, 11) and (-6, 7, -5). Then
the length PQ is

Answer (13)

Sol.

X=2 y+5 z-11

Rishi Shekher
Shukla
2 Year Classroom

L : = -
"¢ 12 16
X=2 y+5 z-11
2 -3 4
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Avg point of L1 be A(2A + 2, =31 — 5, 4) + 11)
R(1, 7, 6)

RA.(2i“—3j“+4|2)=o

((2x+1)i“+(—3x—12)j“+(4x+5)|2-(2i“—3j“+4|2) =0

JEE (Main)-2025 : Phase-1 (22-01-2025)-Evening
A=-2

.. Foot of perpendicular = (-2, 1, 3)Q

PQ = /(10 +2)% + (1+2)2 + (3+1)?

= J144+9+16
A0 +2+91+36+ 161 +20=0 _13
29). = - 58
a o a
>~ Delivering Champions Consistently Aakash
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