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Q1. JEE Main 2026 (21 January Shift 2)

Two known resistances of RS2 and 2 RS2 and one unknown resistance X2 are connected in a circuit as shown in the

figure. If the equivalent resistance between points A and B in the circuit is X(2, then the value of X is Q.
2R X
Ae W *B
R
() (V3-1)R (2)2(vV3-1)R
(3)(V3+1)R 4 R

Q2. JEE Main 2026 (21 January Shift 2)

The total length of potentiometer wire AB is 50 cm in the arrangement as shown in figure. If P is the point where

the galvanometer shows zero reading then the length AP is cm.
6Q 4 Q)
A P B
It
|l
\%4
(1) 25 (2) 30 (3) 20 (4) 15

Q3. JEE Main 2026 (21 January Shift 2)

A battery with EMF FE and internal resistance r is connected across a resistance R. The power consumption in R

will be maximum when :
(H)R=2r 2Q)R=1/2 B R=r (4)R=+2r

Q4. JEE Main 2026 (23 January Shift 1)

A wire of uniform resistance A{2/m is bent into a circle of radius 7 and another piece of wire with length 2r is
connected between points A and B(AOB) as shown in figure. The equivalent resistance between points A and B is
Q.

B

d 7éin

(1) 32 (2) A (3) 2mAr @) (m+1)2rA
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Q5. JEE Main 2026 (28 January Shift 2)

Which one of the following is not a measurable quantity?

(1) Voltage (2) Resistance

(3) Displacement current (4) Voltage difference

Q6. JEE Main 2026 (28 January Shift 2)

A Wheatstone bridge is initially at room temperature and all arms of the bridge have same value of resistances
(R1 = Ry = R3 = R4). When Ry resistance is heated to some temperature, its resistance value has gone up by 10%.
The potential difference (V, — V3) (after R is heated) is V.

Ry RS
Va Vi, s A0/
R, Ry
(1) 1.05 (2) 0.95 3)0 4)2

Q7. JEE Main 2026 (24 January Shift 2)

The reading of the ammeter (A) in steady state in the following circuit (assuming negligible internal resistance of

the ammeter) is A.
1Q 40
2% NV
= 10V 8Q 10,4F 80 8Q
8Q
@
A
(H1 (2)1/2 30 42

Q8. JEE Main 2026 (24 January Shift 2)

A moving coil galvanometer of resistance 10052 shows a full scale deflection for a current of 1 mA. The value of
resistance required to convert this galvanometer into an ammeter, showing full scale deflection for a current of 5
mA,is____

(1)0.5 (2)2.5 3)10 (4) 25

Q9. JEE Main 2026 (24 January Shift 2)

A regular hexagon is formed by six wires each of resistance {2 and the corners are joined to the centre by wires of
same resistance. If the current enters at one corner and leaves at the opposite corner, the equivalent resistance of the

hexagon between the two opposite corners will be
(1) §r @ 57 3) §r ORY
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Q10. JEE Main 2026 (24 January Shift 2)
In a meter bridge experiment to determine the value of unknown resistance, first the resistances 2(2 and 3(2 are
connected in the left and right gaps of the bridge and the null point is obtained at a distance [ cm from the left. Now

when an unknown resistance z{2 is connected in parallel to 3(2 resistance, the null point is shifted by 10 cm to the

right of wire. The value of unknown resistance z is Q.

Q11. JEE Main 2026 (22 January Shift 2)

An electric power line having total resistance of 2€2, delivers 1 kW of power at 250 V. The percentage efficiency of
transmission line is .

(1) 100 (2) 92.5 (3) 96.9 (4) 86.5

Q12. JEE Main 2026 (22 January Shift 2)
A cylindrical conductor of length 2 m and area of cross-section 0.2 mm? carries an electric current of 1.6 A when its

ends are connected to a 2 V battery. Mobility of electrons in the conductor is o x 107 m?/V'. s. The value of a is :
(electron concentration = 5 x 10%®/m?® and electron charge = 1.6 x 10_190)

Q13. JEE Main 2026 (22 January Shift 1)
A meter bridge with two resistances R; and Ry as shown in figure was balanced (null point) at 40 cm from the point

P. The null point changed to 50 cm from the point P, when 162 resistance is connected in parallel to Ry. The

values of resistances R and Ry are .

Jd MIg1°N9° pg

' 4 Q R
’ m
I\
£
() R, =4Q,R; = 30 (2) Ry = 16Q, Ry = L0
(3) Ry = 12Q, Ry = 220 (4) Ry = 8Q, Ry = X0

Q14. JEE Main 2026 (23 January Shift 2)

To compare EMF of two cells using potentiometer the balancing lengths obtained are 200 cm and 150 cm. The least
count of scale is 1 cm. The percentage error in the ratio of EMFs is :
(1) 1.65 (2) 1.45 3) 1.75 (4)1.16
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Q15. JEE Main 2026 (21 January Shift 1)

The heat generated in 1 minute between points A and B in the given circuit, when a battery of 9 V with internal

resistance of 1€ is connected across these pointsis ___ J.
1Q 20
A B
20 4Q
L
9V

Q16. JEE Main 2026 (28 January Shift 1)

For the two cells having same EMF FE and internal resistance r, the current passing through the external resistor 6£2
is same when both the cells are connected either in parallel or in series. The value of internal resistance r is Q.
(1o 23 34 49

Q17. JEE Main 2026 (28 January Shift 1)
In the potentiometer, when the cell in the secondary circuit is shunted with 4(2 resistance, the balance is obtained at
the length 120 cm of wire. Now when the same cell is shunted with 12€2 resistance, the balance is shifted to a length

of 180 cm. The internal resistance of cell is 9
(14 2)12 3)6 43

Q18. JEE Main 2026 (28 January Shift 1)

The equivalent resistance between the points A and B in the following circuit is £ (2. The value of  is ]

A 6Q 30
AW A
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Q19. JEE Main 2026 (24 January Shift 1)

Two resistors 2(2 and 3(2 are connected in the gaps of bridge as shown in figure. The null point is obtained with the

contact of jockey at some point on wire XY . When an unknown resistor is connected in parallel with 3€2 resistor,

the null point is shifted by 22.5 cm toward Y. The resistance of unknown resistor is Q.
) 30
VvV \8 VWV
X 1
(H2 @1 ()4 43

Q20. JEE Main 2026 (24 January Shift 1)

Two resistors of 100€2 each are connected in series with a 9 V battery. A voltmeter of 4002 resistance is connected
to measure the voltage drop across one of the resistors. The voltmeter reading is V.
(12 2)3 3)4 (4)4.5
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1.(1) 2.(2) 3.(3) 4.(2) 5. (1) 6. (2) 7. (1) 8. (4)
9.(2) 10.6 11. 3) 12. 1 13. (4) 14. (4) 15. 1080 16. (1)
17. (1) 18.21 19. (1) 20. (3)

1. (1) The circuit has 2R and X in series (top branch) parallel to R (bottom branch).
CRX)R o

3R+X T
Setting up the equation: X(3R + X) = R(2R + X), which simplifies to X + 2RX — 2R* = 0.
Using the quadratic formula: X = w = R(—1++/3).
Since resistance must be positive, X = (v/3 — 1)R Q.

The equivalent resistance is R.q; =

2. (2) In this potentiometer, for zero galvanometer reading, the potential at P must equal the potential at the junction
between the 6Q and 4Q resistors.

The voltage distribution across the resistors is Vjunction = E X % = 0.6 F from point A.
Since the potentiometer wire is uniform with length 50 cm, the potential distribution is also uniform.
Therefore, ﬁ—g = 2, giving AP = 50 x 0.6 = 30 cm.

E’R

3. (3) Power consumed in external resistance R is P = R
T

To find maximum, differentiate with respect to R:

dP _ E2 (R+r)272R(R+r) _ 2 r—R
dR (R+4r)* (R4r)% "
4P _ () gives R = r.

dR

This is the maximum power transfer theorem: maximum power is delivered when the external load resistance
equals the source internal resistance.
4. (2) The wire bent into a circle of radius r has resistance A - 7w for the semicircular arcs, and the straight wire of

length 2r has resistance A - 2r. The three paths between A and B (two semicircular arcs of the circle and one

straight wire through center) are in parallel.

1|2 1 2
2;[;+5+§]

L (1243744 _ 1 1643
Y 6m

; 6m

- 67 _ bmAr
Rap = Ar (16+37r) = 3n+16
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5. (1) In electrostatics and circuit theory, potential (voltage) at a single point is defined relative to a reference point
(usually infinity or ground where potential is assumed to be zero).
Absolute voltage at a point is not a physically measurable quantity because only the difference in potential
between two points can be measured using instruments like a voltmeter.
Resistance can be measured using an ohmmeter or bridge circuits.
Displacement current is a physical quantity that can be calculated and its effects (magnetic field) can be measured.
Voltage difference (potential difference) is the standard quantity measured between two points in a circuit.

Therefore, absolute voltage is not a measurable quantity.

6. (2) Initially, the Wheatstone bridge is balanced with Ry = Ry = R3 = Ry = R.
Since the bridge is balanced, the potential difference across the bridge is zero: V, — V, =0 V.
When Rj is heated and its resistance increases by 10%: Ry = 1.1R

The voltage at node a (between R; and R»): V, = 40 x 31?32 =40 x FRR =40 x % =20V
/ SV — Ry _ R__ _ Lo
The voltage at node b (between R, and Ry): Vi, = 40 x RR 40 x W | 40 x 55 =~ 19.06V

Therefore: V, — V, =20 — 19.05 = 0.95 V
7. (1) In steady state,

1Q 40 10
AW

IOT =30 0= §SQEIOVI 80= =0

®

I=2A

10v 8Q

10
ZAf 1AT 1A
I 8O=

1A

The ammeter reads 1 A.

8. (4) To convert a galvanometer to an ammeter, a shunt resistance S is connected in parallel. For full-scale
deflection:
Current through galvanometer: I, = 1 mA
Total current: I = 5 mA
Current through shunt: I, =5 — 1 =4 mA
Since voltage across both is equal: I, - G = I - S
0.001 x 100 = 0.004 x S

1atindNg
S = 0.004 25Q
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10.

11.

12.

A R
B
R/2
2R R
RXEZE
A R2 RT3
2
2)
4R
2R x —
8R? 4
Feq = 4?1)% “ TR 3¢
2R + T

(6) Meter bridge null point condition: B _ 1

Ry
Initial: Ry = 29, Ry = 3, null at [ cm

3

JEE Main 2026 (January) Question Bank

l
1001

2 l .
3 = o077 &ives 2(100 — 1) = 3l,s0l =40 cm

When z{) connected in parallel with 3Q: R, = ?i—xzﬂ

New null point at (40 4 10) = 50 cm from
2 _ 50

2(33?) =1 gives 6 + 2z = 3x
x = 602

left:

(3) Current in transmission line: I = % = 1000 _ 4 A.

Power loss: P, = I2R =42 x 2 = 32 W.

Efficiency: n = % x 100%

100032

= 96.8% which rounds to 96.9%.

250

MathonGo

(1) For a cylindrical conductor with length 2 m, cross-section 0.2 mm?2 = 0.2 x 10~® m2, carrying 1.6 A at 2 V.

Resistance: R =V /I =2/1.6 = 1.25 Q.

Resistivity: p = RA/L = 1.25 x 0.2 x 107%/2

=0.125 x 107 Q'm.
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13.

14.

15.

16.

Using p = 1/(nep), mobility: 4 = 1/(nep)
=1/(5x 10® x 1.6 x 107 x 0.125 x 10°°)
=1/(1 x 10%) =107 m¥V's.

Thus a = 1.
.- DRy 40 2 .
(4) Initial balance at 40 cm: % 3 ..(1)
With 16 2 parallel to Rz, null point at 50 cm:
R 50 16R ..
16};2 =5 =1=R = 16+}§2 ..(ii)

16+Ro
From (i): Ry = %R2-

oo ... 2 16R,
Substituting in (ii): §R2 T 16+Ry”

2 16
3 = To+R, :>2(16+R2)=48=>R2=89.

Rlzl—;Q

(4) e = M (Potential gradient)

61:>\£1
62:)\f2
a_ b

e A

Ay A[l AZQ

/1 l2
Ay 1 1
—_= =1 4
Y 200 150

Ay
v
(1080) Wheatstone bridge with P=1Q, Q =2Q, R=2Q, S =4Q

L_R_1_, Bridge is balanced, no current through middle 1Q.

s 2
IQ%) 45: Upper (3Q) and Lower (6Q) in parallel = 3;6 =20
Total resistance =1 + 2 = 3Q
Current I = % =3A
Power betweenAand B: P = I?R =9 x 2 =18 W

Heatin 1 min=18 x 60 = 1080 J

_ 1 1 o 3+4 T
x100—<%+ﬁ)xlOO—(W)xloo_g_l.lfi%

2F

(1) For series connection of two cells: I, = 16

For parallel connection: I, = E__— 28

r/2+6 12
. 2F 2F
iven Iy = I = .
Given L P 2r46 r4+12

This gives 2r + 6 = r + 12, so r = 60.
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17. (1) In a potentiometer, the internal resistance r of a cell is given by the formular = R (ZTO — 1) , where [ is the

18.

19.

balancing length in open circuit, [ is the balancing length when shunted with resistance R.

lo
1+r/R°

This can be rewritten as lTO =1+ % orl =
Case 1: Ry = 4Q and l; = 120 cm.

b
120 = -0 = 22 ()

Case 2: Ry = 120 and I = 180 cm.

o ly 120 ..
180 = 14r/12 = o (11)

Dividing equation (ii) by (i):

180 12l » d+r
120 12+4r 4ly
3 3(4+r)

2 12+r
Imatéss

2 12+4r
124+r=8+2r
r = 4

The internal resistance of the cell is 41).

(21) Using Kirchhoff's laws on the bridge circuit with resistances 6€2, 3€2, 3€2, 3(2, 62 and applying a 1V test

voltage:

From the loop equation:
61, + 3(2¢; — 1) = 3(¢ — 4y)

156 = 6i = iy = =i ..(1)
From the second loop:

3(i—i1)+6i1:1
3t+3i1 =1

(3+§)i:1

. 5 A __ 1V
=57 A= Fon

Ry=% =420

R

(1) In a Wheatstone bridge with 2€Q and 3€, the null point is found when - = LL_Z

i .2 _hk 2L
Initial balance: 3 = T S

For standard wire length L = 100 cm, I; = 40 cm.

gives [y =

1
2

3R

When unknown resistance R is connected in parallel with 3Q, equivalent resistance becomes I0E"
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20.

e 23+R)
which simplifies to ——— = 5

ly
I’

New null point: i =
3+R
Null point shifts 22.5 cm toward Y: I = 40 + 22.5 = 62.5 cm.
2(3+R) _ 625 _ 5
SR~ 375 3
6(3+R)=15R=18=9R=R=2Q

Substituting:

JEE Main 2026 (January) Question Bank
MathonGo

(3) When the 400Q2 voltmeter is connected in parallel with one 100Q resistor, the equivalent resistance is

_100x400
Ry = 1240 — 800,

Total circuit resistance: Ripiqr = 100 + 80 = 18012.
Circuit current: I = 9/180 = 0.05 A.

Voltmeter reading (voltage across parallel combination): V = 0.05 x 80 =4V
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