Physics 12

Name:  ______________       
Physics 12

Solenoids  
1. At what distance away from a wire carrying 5.0 A is the magnetic field strength 8.00 x 10-5 T? 
 

 
2. What is the magnetic field strength 25.0 cm away from a long straight wire carrying a current of 1.80 A? 
3. Which of the following best describes the magnetic field inside a current-carrying solenoid as you move from A to B.
[image: image1.emf][image: image2.emf]
4. The current through a solenoid is varied and the resulting magnetic field at its centre is recorded in each case. A graph of the magnetic field versus the current is produced. Which of the following represents the slope of this graph?
[image: image3.emf][image: image4.emf]
5. A solenoid has a length of 0.30 m, a diameter of 0.040 m and 500 windings. The magnetic field at its centre is 0.045 T. What is the current in the windings? 
6. The magnetic field at the centre of a solenoid of length 0.25 m is 1.2 102 T. The current in the windings is 7.5 A. How many windings does the solenoid have?  
7. Protons travelling at 2.2 ×105 m/s enter at right angles to a magnetic field. The field is produced by a 0.16 m long solenoid. A current of 5.3 A flows through the 820 turns of wire of the solenoid.

a) What is the magnetic field in the solenoid?

b) What is the radius of curvature of the proton beam in the magnetic field of the solenoid?
8. An electron travelling at 7.7 ×106 m/s enters at right angles into a uniform magnetic field. Inside the field the path of the electron has a radius of 3.5 ×10-2 m.

a) What is the magnitude of the magnetic field? 

b) If the magnetic field is produced at the centre of a solenoid by a current of 0.62 A, what is the number of turns per unit length of the solenoid? 
9. A 0.20 m long solenoid has 750 turns of copper wire and the magnetic field near its centre is measured to be 3.0 ×10 T. What is the current flowing through the solenoid?

A. 1.6 A

B. 6.4 A

C. 32 A

D. 160 A

10. What is the magnetic field strength 25.0 cm away from a long straight wire carrying a current of 1.80 A? 1.44 x 10-6 T
 

11. A solenoid with 2500 turns and length of 15 cm has a current of 4.8 A passing through it. What is the magnetic field strength at the centre of the solenoid? 
 

 
12. A solenoid produces a magnetic field strength of 1.0 x 10-3 T in its centre when 4.0 A flows through its 20.0 cm length. How many turns does the solenoid have? 
 

 
13. A thin, 20.0 cm long solenoid has a total of 600 turns of wire and carries a current of 1.50 A. Calculate the field inside the solenoid, near the center. 
14. A proton travelling at 2200 m s enters a 0.15 T magnetic field perpendicularly.

a) What is the magnitude of the proton’s acceleration while travelling through the magnetic field?
b) What is the radius of the proton’s circular path while travelling through the magnetic field?
15. A section of conductor is carrying a current due south, as shown below. Due to the presence of a magnetic field, the conductor experiences a magnetic force to the right. What is the direction of the magnetic field?

[image: image5.emf]A. left

B. right

C. into the page

D. out of the page
Answers:

1. 0.0125 m

2. 1.44x 10-6 T

3. A

4. A

5. 21 A

6. 320

7. 3.41x10-2 T, 6.73x10-2 m

8. 1.3x10-3 T, 1600/m

9. B
10. 1.44 x 10-6 T
11. 0.100 T

12. 40 turns

13. 0.00565 T

14. 3.16x1010 m/s2, 1.5x10-4 m

15. C
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