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Q.1 A copper rod of length 𝟏 𝐦 is moving at a uniform speed of 𝟐.𝟓 𝐦/𝐬 parallel to a long straight wire 

carrying a current of 𝟐 𝐀 as shown in the figure. Rod is perpendicular to the wire, with its ends at a 

distance of 𝟏 𝐦 and 𝟐 𝐦 from it. Calculate the emf induced  𝐢𝐧 𝐯𝐨𝐥𝐭  in the rod 

 
(A)10−6ln2 (B)10−6ln4 (C)10−6ln5 (D)10−6 

 

Q.2 The given figure shows a conductor 𝐎𝐀 of length 𝐥 placed along 𝐲-axis with one end at the origin. In 

this region, a non-uniform magnetic field exists having magnitude 𝐁 = 𝐁𝟎  𝟏 +
𝐲𝟐

𝐥𝟐
  along +𝐳- 

direction. If the conductor 𝐎𝐀 starts translating with velocity𝐯  = 𝐯𝟎𝐢 , then find the emf induced in the 

conductor 

 

(A)
B0v0l

2
 (B)B0v0l (C)

4

3
B0v0l (D)Zero 

 

Q.3 A conducting rod 𝐏𝐐 of length 𝐥 = 𝟏.𝟎 𝐦 is moving with a uniform speed 𝐯 = 𝟐𝟎 𝐦/𝐬 in a uniform 

magnetic field 𝐁 = 𝟒.𝟎 𝐓 directed into the paper. A capacitor of capacity 𝐂 = 𝟏𝟎 𝛍𝐅 is connected as 

shown in figure. Then 

 
(A)qA = +800 μC And qB = −800 μC 

 (B)qA = −800 μC And qB = +800 μC 

(C)qA = qB = 0 

(D)The charged stored in the capacitor increases exponentially with time 
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Q.4 A rod of length 𝟑 𝐦 is kept parallel to a long wire carrying constant current 𝟎.𝟓 𝐀.It is moving away 

from the wire with a velocity of 𝟏𝟎 𝐦/𝐬. Find the induced emf in the rod when its distance from the 

long wire is 𝟎.𝟏𝟓 𝐦 

(A)3 × 10−3 V (B)2 × 10−6 V (C)5 × 10−4 V (D)2 × 10−5 V 

 

Q.5 The magnetic field in a region is given by𝐁 = 𝟐𝐫, where 𝐫 is the perpendicular distance from the 

𝐱 − 𝐚𝐱𝐢𝐬. The direction of the magnetic field is along the positive𝐳 − 𝐚𝐱𝐢𝐬. A conducting rod of length 

𝟏 𝐦 lies parallel to the 𝐲 − 𝐚𝐱𝐢𝐬 as shown in the figure. If the rod moves with the velocity 𝐯 = 𝟖 𝐦/

𝐬 along the positive −𝐚𝐱𝐢𝐬, find the emf induced between the ends of the rod. 

 
(A)48 V (B)40 V (C)35 V (D)24 V 

 

Q.6 An infinite wire having current 𝐈 is kept on the plane of paper. Find the 𝐄𝐌𝐅 induced in the square 

metal loop at the instant when it moves with speed 𝐯 in the same plane of the wire, in the direction as 

shown in the figure. 

 

(A)
3μ0Ia2v

2πx x−a 
 (B)

μ0Ia2v

2πx x−a 
 (C)

3μ0Ia2v

2πx x+a 
 (D)

μ0Ia2v

2πx x+a 
 

 

Q.7 The wire 𝐏𝐐 has mass 𝟎.𝟓 𝐤𝐠 and resistance 𝟐 𝛀 can slide on the smooth, very long horizontal 

parallel rails separated by a distance of 𝟏 𝐦. The resistance of the rails is negligible. A uniform 

magnetic field of magnitude 𝟎.𝟔 𝐓 exists in the rectangular region, and a resistance 𝟑 𝛀 connects the 

rails outside the field region. At 𝐭 = 𝟎, the wire 𝐏𝐐 is pushed towards the right with a speed 

𝐯 = 𝟓 𝐦/𝐬. Find the current in the loop at an instant when the speed of the wire 𝐏𝐐is 𝟓 𝐦/𝐬. 

 
(A)0.6 A (B)1.2 A (C)3 A (D)2.4 A 

 

Q.8 A wire is sliding as shown in the figure. The angle between the acceleration and the velocity of the 

wire is: 
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(A)30∘ (B)40∘ (C)120∘ (D)90∘ 

 

Q.9 Two long parallel wires, having zero resistance, are connected to each other by a battery of 𝟏.𝟎 𝐕. 

The separation between the wires is 𝟎.𝟓 𝐦. A metallic bar of resistance𝟏𝟎 𝛀, placed perpendicular to 

the wires, moves on these wires. A uniform magnetic field of 𝟎.𝟎𝟐 𝐓 is acting perpendicular to the 

plane containing the bar and the wires. Find the steady-state velocity of the bar.  

 

(A)10 m/s (B)50 m/s (C)100 m/s (D)150 m/s 

 

Q.10 A conducting wire 𝐏𝐐 of mass 𝟏.𝟖 𝐤𝐠 and length 𝟐 𝐦 can freely slide on a pair of parallel, smooth 

rails placed in a magnetic field of magnitude𝟏 𝐓. The rails are connected by a capacitor of 

capacitance𝟎.𝟓 𝐅. The electric resistance of the rails and wire is zero. A constant force 𝐅 acts on the 

wire as shown. Find the value of 𝐅 if the acceleration of the wire is 𝟓 𝐦/𝐬𝟐. 

 
(A)7 N (B)14.5 N (C)19 N (D)23 N 
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ANSWER KEY 

 

Q. 1 2 3 4 5 6 7 8 9 10 

Sol. (A) (C) (A) (D) (B) (D) (A) (C) (C) (C) 

 


