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Q1. JEE Main 2026 (21 January Shift 2)

A body of mass 2 kg is moving along z-direction such that its displacement as function of time is given by

z(t) = at? + Bt + ym, where @ = 1 m/s?, 3= 1m/s and v = 1 m. The work done on the body during the time
intervalt =2stot =3s,is_____J.

(1) 12 (2) 49 (3) 42 4)24

Q2. JEE Main 2026 (23 January Shift 1)

A small bob A of mass m is attached to a massless rigid rod of length 1 m pivoted at point P and kept at an angle of
60° with vertical as shown in figure. At distance of 1 m below point P, an identical bob B is kept at rest on a
smooth horizontal surface that extends to a circular track of radius R as shown in figure. If bob B just manages to
complete the circular path of radius R upto a point ) after being hit elastically by bob A, then radius R is m.

M3 @ =2 O (4) 208

Q3. JEE Main 2026 (24 January Shift 2)

In case of vertical circular motion of a particle by a thread of length r if the tension in the thread is zero at an angle

30° shown in figure, the velocity at the bottom point (A) of the circular path is (¢ = gravitational acceleration)

A
D)/ Zgr (2) \/5gr () V/4gr @)/ 3gr
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Q4. JEE Main 2026 (22 January Shift 2)
Given below are two statements :

Statement I: An object moves from position 71 to position r under a conservative force field F'. The work done by

the force is W = — f:f F- ;

Statement II: Any object moving from one location to another location can follow infinite number of paths.
Therefore, the amount of work done by the object changes with the path it follows for a conservative force.
In the light of the above statements, choose the correct answer from the options given below :

(1) Both Statement I and Statement II are false

(2) Statement I is false but Statement II is true

(3) Statement I is true but Statement II is false

(4) Both Statement I and Statement II are true

Q5. JEE Main 2026 (23 January Shift 2)
A bead P sliding on a frictionless semi-circular string (ACB) and it is at point .S at ¢ = 0 and at this instant the

horizontal component of its velocity is v. Another bead @) of the same mass as P is ejected from point A att =0
along the horizontal string AB, with the speed v, friction between the beads and the respective strings may be
neglected in both cases. Let tp and tg be the respective times taken by beads P and @ to reach the point B, then the
relation between tp and g is

0

A1577 -
/
4
-
(1) tr<tq (2) tr>ta (3) tr=te (4)tp > 1.25t¢
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Q6. JEE Main 2026 (21 January Shift 1)

Potential energy (V') versus distance () is given by the graph. Rank various regions as per the magnitudes of the

force (F) acting on a particle from high to low.
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(1) Fop > Fap > Fpc > Fpe
(2) FCD > Fpg > Fap > FBC
(3) Fpc > Fcp > Fpg > Fap
(4) Fpc > Fap > Fpg > Fcp
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ANSWERS AND SOLUTIONS

1. (4) 2.(1) 3.(1) 4.(1) 5.(1) 6. (4)
1. (4) Given z(t) = t* +t + 1, with m = 2 kg, find work from ¢t = 2stot = 3 s.

Velocity: v(t) = % =2t+1
Att=2s:v;,=2(2)+1=5m/s
Att=3s:v;=2(3)+1="Tm/s

Using the work-energy theorem:
2
W = AKE = sm(v} —o}) = 5(2)(7° — 5%) = 1(49 — 25) = 24]

2. (1) Bob A swings from 60° to vertical. Height drop h = I(1 — cos60°) =1 x 0.5 = 0.5 m.

Velocity of A at bottom: v4 = 1/2gh = /2 x 10 x 0.5 = /10 m/s.
Elastic collision between equal masses: B gets vp = +/10 m/s, A stops.

For B to just complete circular loop: UZB = 5gR.
10=5x10x R= R= ¢ m.

3. (1) At the point where tension T' = 0 and angle from vertical is 60° (i.e., 30° from horizontal):

° mv?2
T +mgcos60” = ——
Since T' = 0:
vi=2

2
Using mechanical energy conservation from bottom (A) to the point where T = 0:

%mu2 =mg({ + £cos60") + %mV2
79l

4 4
uzzzg£(1+§)+%:3gg+%27

79l

2

4. (1) Statement I:

The work done by a force F during a displacement from 7 to 75 is defined as W = f: F-dr.
The expression given in the statement, W = — fT? F.dr , is the definition of the change in potential energy (
AU = —W), not the work done by the force itself.

Thus, Statement I is false.

Statement II:

By definition, a conservative force is one for which the work done in moving an object between two points is
independent of the path taken.

It only depends on the initial and final positions.

Therefore, the claim that work done changes with the path for a conservative force is false.
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Since both statements are false, the correct option is (1).
5. (1) Horizontal displacement of Q is more than P.
XQ > Xp

Horizontal component of velocity is same

_dav
dz’
Magnitude of force |F| = .%‘ = |slope of V-x graph|

From graph coordinates: A(1, 0), B(1.5, 1), C(2, 4), D(4, 4), E(5, 3)

6. (4) Force is related to potential energy by F' =

1-0

|Fap| = 14531 =2

|Fpo| = ﬁ =

|Fop| = 75 =
[3—4|

\Fpp| = —— =1
Ranking: Fpc > Fug > Fpg > Fcp
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