
Physics 4C Mid-Term Exam 1, 2019 Fall

Instructions : There are 6 multiple choice questions and 2 longer problems. Read the problems
carefully and give the best answer based on the material presented during class and in the text.
The multiple choice questions are worth 60% (at 10% each) and the longer problems are worth
40% (at 20% each).

(1) A layer of water (n = 1.333) floats on a layer of carbon tetrachloride (n = 1.461). If light is
traveling from the water into the carbon tetrachloride what is the critical angle at the interface (in
degrees)? (a) 88 (b) 78 (c) 66 (d) 58 (e) the critcal angle is not defined

(2) An object is placed 15 cm in front of a concave mirror with a focal length of 30 cm. What is
the magnification? (a) 1 (b) 2 (c) 1

2 (d) 1
4 (e) -2

(3) A lens has a convex front surface with a radius of curvature of 20 cm, and a back surface that
is flat. It is made of glass, with n = 1.5. What is the focal length (in cm) of this lens?

(a) 20 (b) 30 (c) 40 (d) 10 (e) 50
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(4) At a distance of 8 km from a radio transmitter, the amplitude of electric field strength is
measured to be 0.35 V/m. What is the total power emitted by the transmitter? [Hint: The area
of a sphere is 4πr2.]

(a) 1.63 ×10−4 W (b) 1.31 ×105 W (c) 4.66 ×10−4 W (d) 3.74 ×105 W (e) 16.38 W

(5) If the light from the Sun comes to Earth as a plane EM wave of intensity 1,340 W/m2, calculate
the peak values of E and B.

(a) 300 V/m, 10−4 T
(b) 1000 V/m, 3.35 × 10−6 T
(c) 225 V/m, 1.60 × 10−3 T
(d) 111 V/m, 3.00 × 10−5 T
(e) 711 V/m, 2.37 × 10−6 T

(6) A microscope is made of two lenses. The one in front is called the objective lens, and the
one in back is called the eyepiece. The objective lens has f0 = +0.90 cm, and the eyepiece has
fe = +1.1 cm. The two lenses are separated by a distance of 10 cm. If an object is 1.0 cm in front
of the objective lens, where (in cm) will the final image from the eyepiece be located?

(a) −30
(b) −15
(c) −23
(d) −11
(e) −9
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