TEST II :
 PH113 PHYSICS III (Sample)
Name:______________________



Box No.:_______________

1. Answer all questions. 

2. All questions carry equal points.

	Problem number
	Score

	Problem (1) 25 points
	

	Problem (2) 25 points
	

	Problem (3) 25 points
	

	Problem (4) 25 points
	

	Total --  100 points
	


Question 1:

a) A converging lens of focal length 16.0 cm and a convex mirror with radius of curvature 32.0 cm are separated by 72.0 cm. An object is placed at a distance of 32.0 cm in front of lens of 16.0 cm. Find the location and characterize the final image formed by the system. The convex mirror is behind the lens. 

b) Sketch three rays from the object and determine the location of the final image for the above system. Sketch the mirror at the appropriate location in the diagram. (use 1square = 4.00 cm)  

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Question 2:

A long solenoid of length 0.05 m with a cross sectional area of 10 cm2 has 10000 turns and negligible resistance.  

a) Find the self inductance for the solenoid. B for the solenoid is onI, if current I flows through the solenoid. 
b) In the figure the above solenoid is connected to a resistor R = 10.0 k and a battery E= 24.0 V. Compute the emf across the inductor when the voltage drop across the resistor is 6.00 V. 



Question 3:

A kid looks through a transparent rod of length 50.0 cm that is flat at one end and curved with a radius of curvature of 20.0 cm on the other end as shown in the figure. In the center of the rod is a bubble and its apparent depth is 15.0 cm when viewed from the flat end. 
a) What is the refractive index of the rod?
b) At what distance would the bubble appear if the kid looks from the curved side? 
Question 4:

a) Three polarizing sheets are placed together with their polarization directions offset by an unknown but equal angle of degrees between them. When placed into a beam of unpolarized light, the transmitted power (Intensity after the last polarizer) is only 20% of the original power. What is the angle between the three polarizing sheets?

b) An object is placed 30.0cm in front of a convex mirror of focal length 20.0 cm. State whether the image is real or virtual, erect or inverted, and give its lateral magnification.

Relevant equations:
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