Recitation chapter 28

Q1. A particle (mass = 6.0 mg) moves with a speed of 4.0 km/s in a direction that makes an angle of 37( above the positive x axis in the x-y plane. At the instant it enters a magnetic field of (5.0 x 10-3 
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) T, it experiences an acceleration of (8.0 
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) m/s2. What is the charge of the particle? (Ans: – 4.0 (C)
Q2.An ion with a charge of +4.8×10−19 C is in a region where a uniform electric field of 6.0×104 V/m is perpendicular to a uniform magnetic field of 1.8 T. If its acceleration is zero then its speed must be: (Ans:  3.3 × 104 m/s)

Q3. The Figure shows a loop of wire carrying a current of 2.0 A. The loop has the shape of a right angled triangle with two equal sides, each 20 cm long. A 1.5 T uniform magnetic field is parallel to the hypotenuse. The resultant magnetic force on the two equal sides has a magnitude of: (Ans:  0 N)
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Q4. A square loop of side 0.20 m consists of 50 closely wrapped turns, each carrying a current of 0.50 A. As shown in Fig 4, the loop is oriented in a uniform magnetic field of 0.40 T directed in the positive y direction. What is the magnitude of the torque on the loop? (Ans: 0.35 N.m)
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Q5. A potential difference of 600 V is applied to accelerate an electron from rest. This accelerated electron enters a uniform magnetic field and completes one revolution in 9 nano seconds. Determine the radius of the electron orbit? (Ans:  0.021 m)

Q6: The following Figure shows a straight horizontal length of copper wire of mass m = 50 g and length L = 1.0 m lies in a uniform magnetic field B = 0.5 T directed out of the page. What is the magnitude and direction of the current in the wire to balance the gravitational force? (Ans: 0.98  A, to the left)
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Q7. A 100 turns coil, lies in xz-plane, has an area of 2.0 m2 and carries a current I = 0.3 A in the direction indicated in the Figure. The coil lies in a magnetic field directed along the x-axis and has a magnitude of 1.5 T. What is the magnitude and direction of the torque on the coil? (Ans: 90  N.m along the positive z axis)
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Q8.The Figure shows a proton moving at a constant speed of 300 m/s along the negative x-axis through uniform electric and magnetic fields. The electric field is directed along the positive y-direction and has a magnitude of 900 N/C. What is the magnitude and direction of the magnetic field?
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