
PHYS1112 Sample Test Questions # 1

Read each problem carefully.

Explain your reasoning with a few words and/or a sketch.

Give the formulae used, not just the numbers.

1) A student uses a spherical concave mirror with a radius of curvature R = 1 m in order

to magnify the image of an object 1 cm high.

a) Where should the object be placed such that the image is twice the size of the object?

Note: there are two answers, depending on whether the image is erect or inverted.

b) Draw ray diagrams to confirm your answers in item (a). Indicate clearly the direction

of the rays used and the position of the object and the image.

c) The student now wishes to form an erect image with half the size of the object, keeping

the object and image distances as found in item (a). Is the student going to achieve his/her

intent? Justify your answer. If your answer is a!rmative, determine what kind of mirror

(plane, concave, or convex) is required and its corresponding radius of curvature.

2) A spotlight on a boat is 2.5 m above the water, and the light strikes the water at a

point that is 8.0 m horizontally displaced from the spotlight (see the drawing). The depth

of the water is 4.0 m. Determine the distance d which locates the point where the light

strikes the bottom.

na = 1 (index of refraction of air)

nW = 1.33 (index of refraction of water)

3) A plane mirror and a concave mirror with f = 12cm are facing each other and are

separated by a distance of 20cm. An object 4cm tall is placed 5cm in front of the plane
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mirror. Consider the light from the object that reflects first from the plane mirror and then

from the concave mirror.

a) Sketch the ray diagram showing clearly the incident and reflected rays first by the

plane mirror and then by the concave mirror. Indicate also the respective positions of the

images formed by the two mirrors.

b) Determine the position, height, and nature (real or virtual, erect or inverted) of the

images formed by the respective mirrors?

c) At what distance from the plane mirror should the object be placed so as to form an

image by the concave mirror exactly on the plane mirror?

4) You have two lenses, with focal lengths f1 = +2.60cm and f2 = +20.0cm .

a) How would you arrange these lenses to form a magnified image of the Moon?

b) What is the maximum angular magnification these could produce?

c) How would you arrange the same two lenses to form a magnified image of an insect?

d) If you use magnifier of part (c) to view an insect, what is the angular magnification

when the insect is held 2.35cm from the objective lens?
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