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MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.

1) What's the minimum thickness of a soap film (n=1.33) in which 550nm light will undergo
constructive interference?

A) 300nm B) 400nm C) 200nm D) 100nm

1)

2) What is the focal length of a concave mirror if an object placed 50cm in front of the mirror has a
real image 200cm from the mirror?

A) 20cm B) 30cm C) 40cm D) 50cm E) 60cm

2)

3) Which of the following statements is incorrect?
A) Virtual images can not be projected.
B) A slide projector produces real images which are upside down on the projection screen.
C) Chromatic aberation is a limitation of lenses due to their geometry.
D) Spherical aberation is a limitation of lenses due to their geometry.
E) A microscope based on two lenses only will produce an upside down picture.

3)

4) I am wearing glasses to correct my near-sightedness. Which of the following statements most
accurately describes the lenses in my glasses?

A) The radii of the two sperical lense surfaces must have opposite sign.
B) The radii of the two spherical lense surfaces must be equal but have opposite sign.
C) The radii of the two spherical lense surfaces must be equal and same sign.
D) The radii of the two spherical lense surfaces must be such as to provide for a negative focal

length.
E) The radii of the two spherical lense surfaces must be same sign but different size, with the

larger radius being closer to my eye.

4)

5) Where on the axis of a concave mirror would you place an object in order to produce an image
the same size as the original?

A) put the object at twice the focal length from the mirror
B) half way between the focal length and the center of curvature of the mirror.
C) between focal length and mirror
D) further away from the mirror than the center of curvature of the mirror.
E) halfway between the center of curvature and the mirror.

5)

6) You are projecting 35mm slides onto a wall 2.6m from the projector whose single lens has focal
length 12.0cm.
(a)  How far should the slides be from the lens?
(b) How big will the image be?

A) (a)12.6cm  (b) -72cm B) (a) -12.6cm (b) 72cm
C) (a) 25cm (b) 36cm D) (a) 25cm (b) -36cm

6)

7) The International Ultraviolet Explorer satellite carries a spectrometer with a 2cm wide grating
ruled at 102 lines per mm. What is the minimum wavelength difference it can resolve in
twelfth order when observing in the ultraviolet at around 155nm?

A) 0.0005 nm B) 0.005nm C) 0.05nm D) 0.1nm E) 1nm

7)

1
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7) A cameras zoom lens covers the focal length range from 38mm to 110 mm. You point the
camera at a distant object and photograph it first at 50mm and then at 75mm. What's the ratio
of the images on the two photos?

A) 2.9 B) 4.0 C) 2.0 D) 1.5

7)

8) You look through a lense on this page and see the words magnified. Is the image you observe
real or virtual?
Is the lens concave or convex? (convex=fatter in the center; concave=fatter at the edges)

A) real image; convex lense B) real image; concave lense
C) virtual image; convex lense D) virtual image; concave lense

8)

9) You are wearing a corrective lense because you are short sighted. Which of the following
describes best the lens that you need?

A) double concave B) double convex C) concave meniscus

9)

10) Which of the following statements is incorrect?
A) Virtual images can not be projected.
B) A slide projector produces real images which are upside down on the projection screen.
C) Chomatic aberation is a limitation of lenses due to their geometry.
D) Spherical aberation is a limitation of lenses due to their geometry.
E) A microscope based on two lenses only will produce an upside down picture.

10)
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MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.

1) I am wearing glasses to correct my near-sightedness. Which of the following statements most
accurately describes the lenses in my glasses?

A) The radii of the two sperical lense surfaces must have opposite sign.
B) The radii of the two spherical lense surfaces must be equal but have opposite sign.
C) The radii of the two spherical lense surfaces must be equal and same sign.
D) The radii of the two spherical lense surfaces must be such as to provide for a negative focal

length.
E) The radii of the two spherical lense surfaces must be same sign but different size, with the

larger radius being closer to my eye.

1)

2) You are projecting 35mm slides onto a wall 2.6m from the projector whose single lens has focal
length 12.0cm.
(a)  How far should the slides be from the lens?
(b) How big will the image be?

A) (a)12.6cm  (b) -72cm B) (a) -12.6cm (b) 72cm
C) (a) 25cm (b) 36cm D) (a) 25cm (b) -36cm

2)

3) What is the focal length of a concave mirror if an object placed 50cm in front of the mirror has a
real image 200cm from the mirror?

A) 20cm B) 30cm C) 40cm D) 50cm E) 60cm

3)

4) Which of the following statements is incorrect?
A) Virtual images can not be projected.
B) A slide projector produces real images which are upside down on the projection screen.
C) Chromatic aberation is a limitation of lenses due to their geometry.
D) Spherical aberation is a limitation of lenses due to their geometry.
E) A microscope based on two lenses only will produce an upside down picture.

4)

5) Where on the axis of a concave mirror would you place an object in order to produce an image
the same size as the original?

A) put the object at twice the focal length from the mirror
B) half way between the focal length and the center of curvature of the mirror.
C) between focal length and mirror
D) further away from the mirror than the center of curvature of the mirror.
E) halfway between the center of curvature and the mirror.

5)

6) To the unaided eye, the planet Jupiter has an angular diameter of 50 arc seconds. What will be
its angular size when viewed through a 1m focal length refracting telescope with an eye piece
whose focal length is 40mm?

A) 100 arc seconds B) <1 arc seconds
C) 1250 arc seconds D) 500 arc seconds

6)

1

7) I put on reading glasses in order to read the newspaper. Which of the following describes best
the optics of the situation.

A) The lenses in my glasses produce a real image further away from the newspaper. My eyes
focus on that image made by my glasses. My eyes focus on that real image, and produce a
focused picture on my retina.

B) The lenses in my glasses image the newspaper on my retina. Without them, the image
would be in front of the retina, and thus apear unfocused to me.

C) The lenses in my glasses produce a virtual image further away than the newspaper. My
eyes focus on that virtual image, and produce a focused picture on my retina.

D) The lenses in my glasses image the newspaper on my retina. Without them, the image
would be behind the retina.

7)

8) A contact lense is in the shape of a convex meniscus. The inner surface is shaped to fit the eye.
It has a curvature radius of 7.80mm. The lens is made out of plastic with an index of refraction
of n=1.56 . The lens has a focal length of 44.4cm. What is the curvature radius of the outer
surface of the lense?

A) 7.16mm B) 7.32mm C) 7.56mm D) 7.75mm E) 8.02mm

8)

9) Consider a lens that is flat (i.e. planar) on one side, and convex on the other surface. Such a
lense is called "plano-convex". It looks like it is cut off a sphere. The radius of curvature of this
lense is 26cm. The refractive index is 1.62. An object is placed 68cm away from the lens on the
convex side. Where and of what type is the image?

A) This is a real inverted image about 1m away from the lens on the opposite side of the
object.

B) This is a virtual image about 1m away from the lens right side up.
C) This is a virtual image about 2m away from the lens right side up.
D) This is a real inverted image about 2m away from the lens on the opposite side of the

object.
E) This is a virtual image about 50cm away from the lens inverted.

9)

10) A double convex lens with equal curvature radii of 38cm is made from glass with refractive
index ranging from 1.51 to 1.54 across the visible spectrum of light (i.e. from red to blue). A
white light is placed on the lens axis at a place 95cm away from the lens. Over what range will
it's visible image be smeared?

A) 2.9cm B) 5.5cm C) 8.3cm D) 9.4cm E) 11.2cm

10)
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MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.

1) A cameras zoom lens covers the focal length range from 38mm to 110 mm. You point the
camera at a distant object and photograph it first at 50mm and then at 100mm. What's the ratio
of the images on the two photos?

A) 2.9 B) 4.0 C) 2.0 D) 1.5 E) 1.0

1)

2) You are projecting 35mm slides onto a wall 2.6m from the projector whose single lens has focal
length 12.0cm.
(a)  How far should the slides be from the lense?
(b) How big will the image be?

A) (a)12.6cm  (b) -72cm B) (a) -12.6cm (b) 72cm
C) (a) 25cm (b) 36cm D) (a) 25cm (b) -36cm

2)

3) What is the focal length of a concave mirror if an object placed 50cm in front of the mirror has a
real image 200cm from the mirror?

A) 20cm B) 30cm C) 40cm D) 50cm E) 60cm

3)

4) Which of the following statements is incorrect?
A) Virtual images can not be projected.
B) A slide projector produces real images which are upside down on the projection screen.
C) A lense with negative focal length produces a virtual image.
D) Spherical aberation is a limitation of lenses due to their geometry.
E) A lense with negative focal length can be used in a slide projector

4)

5) Where on the axis of a concave mirror would you place an object in order to produce an image
the same size as the original?

A) put the object at twice the focal length from the mirror
B) half way between the focal length and the center of curvature of the mirror.
C) between focal length and mirror
D) further away from the mirror than the center of curvature of the mirror.
E) halfway between the center of curvature and the mirror.

5)

6) A converging lense has surfaces with radii R1=80cm and R2=-36cm, and an index of refraction
of n=1.63. An emerald that is 2cm tall is placed 15cm to the left of the lense. Where will the
image be located?

A) Same side as the emerald at a distance 25cm away from the lense.
B) Opposite side of the lense from the emerald at a distance 25cm away from the lense.
C) Same side as the emerald at a distance 20cm away from the lense.
D) Opposite side of the lense from the emerald at a distance 20cm away from the lense.
E) Same side as the emerald at a distance 15cm away from the lense.

6)

7) A converging lense has surfaces with radii R1=80cm and R2=-36cm, and an index of refraction
of n=1.63. An emerald that is 2cm tall is placed 15cm to the left of the lense. What will the
magnification be? I.e. what is the ratio of image size divided by actual size of the emerald.

A) 0.5 B) 1.0 C) 1.5 D) 2.0 E) 2.5

7)

1

Exam 7A

Name___________________________________

MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.

1) A cameras zoom lens covers the focal length range from 38mm to 110 mm. You point the
camera at a distant object and photograph it first at 50mm and then at 100mm. What's the ratio
of the images on the two photos?

A) 2.9 B) 4.0 C) 2.0 D) 1.5 E) 1.0

1)

2) You are projecting 35mm slides onto a wall 2.6m from the projector whose single lens has focal
length 12.0cm.
(a)  How far should the slides be from the lense?
(b) How big will the image be?

A) (a)12.6cm  (b) -72cm B) (a) -12.6cm (b) 72cm
C) (a) 25cm (b) 36cm D) (a) 25cm (b) -36cm

2)

3) What is the focal length of a concave mirror if an object placed 50cm in front of the mirror has a
real image 200cm from the mirror?

A) 20cm B) 30cm C) 40cm D) 50cm E) 60cm

3)

4) Which of the following statements is incorrect?
A) Virtual images can not be projected.
B) A slide projector produces real images which are upside down on the projection screen.
C) A lense with negative focal length produces a virtual image.
D) Spherical aberation is a limitation of lenses due to their geometry.
E) A lense with negative focal length can be used in a slide projector

4)

5) Where on the axis of a concave mirror would you place an object in order to produce an image
the same size as the original?

A) put the object at twice the focal length from the mirror
B) half way between the focal length and the center of curvature of the mirror.
C) between focal length and mirror
D) further away from the mirror than the center of curvature of the mirror.
E) halfway between the center of curvature and the mirror.

5)

6) A converging lense has surfaces with radii R1=80cm and R2=-36cm, and an index of refraction
of n=1.63. An emerald that is 2cm tall is placed 15cm to the left of the lense. Where will the
image be located?

A) Same side as the emerald at a distance 25cm away from the lense.
B) Opposite side of the lense from the emerald at a distance 25cm away from the lense.
C) Same side as the emerald at a distance 20cm away from the lense.
D) Opposite side of the lense from the emerald at a distance 20cm away from the lense.
E) Same side as the emerald at a distance 15cm away from the lense.

6)

7) A converging lense has surfaces with radii R1=80cm and R2=-36cm, and an index of refraction
of n=1.63. An emerald that is 2cm tall is placed 15cm to the left of the lense. What will the
magnification be? I.e. what is the ratio of image size divided by actual size of the emerald.

A) 0.5 B) 1.0 C) 1.5 D) 2.0 E) 2.5

7)

1

'()*+#,-./012-3(/#04#5*1/*5#)(#6*#-#7(4038*#/9:6*;<#=(#>**?#>;**#)(#)-@*#ABCADABA#

!"#

$"#

%"#

&"#

Exam 7a

Name___________________________________

MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.

1) I am wearing glasses to correct my near-sightedness. Which of the following statements most
accurately describes the lenses in my glasses?

A) The radii of the two sperical lense surfaces must have opposite sign.
B) The radii of the two spherical lense surfaces must be equal but have opposite sign.
C) The radii of the two spherical lense surfaces must be equal and same sign.
D) The radii of the two spherical lense surfaces must be such as to provide for a negative focal

length.
E) The radii of the two spherical lense surfaces must be same sign but different size, with the

larger radius being closer to my eye.
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2) You are projecting 35mm slides onto a wall 2.6m from the projector whose single lens has focal
length 12.0cm.
(a)  How far should the slides be from the lens?
(b) How big will the image be?
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3) What is the focal length of a concave mirror if an object placed 50cm in front of the mirror has a
real image 200cm from the mirror?
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4) Which of the following statements is incorrect?
A) Virtual images can not be projected.
B) A slide projector produces real images which are upside down on the projection screen.
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6) To the unaided eye, the planet Jupiter has an angular diameter of 50 arc seconds. What will be
its angular size when viewed through a 1m focal length refracting telescope with an eye piece
whose focal length is 40mm?
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7) I put on reading glasses in order to read the newspaper. Which of the following describes best
the optics of the situation.

A) The lenses in my glasses produce a real image further away from the newspaper. My eyes
focus on that image made by my glasses. My eyes focus on that real image, and produce a
focused picture on my retina.

B) The lenses in my glasses image the newspaper on my retina. Without them, the image
would be in front of the retina, and thus apear unfocused to me.

C) The lenses in my glasses produce a virtual image further away than the newspaper. My
eyes focus on that virtual image, and produce a focused picture on my retina.

D) The lenses in my glasses image the newspaper on my retina. Without them, the image
would be behind the retina.
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8) A contact lense is in the shape of a convex meniscus. The inner surface is shaped to fit the eye.
It has a curvature radius of 7.80mm. The lens is made out of plastic with an index of refraction
of n=1.56 . The lens has a focal length of 44.4cm. What is the curvature radius of the outer
surface of the lense?
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length.
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A) Virtual images can not be projected.
B) A slide projector produces real images which are upside down on the projection screen.
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the same size as the original?
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C) between focal length and mirror
D) further away from the mirror than the center of curvature of the mirror.
E) halfway between the center of curvature and the mirror.
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6) To the unaided eye, the planet Jupiter has an angular diameter of 50 arc seconds. What will be
its angular size when viewed through a 1m focal length refracting telescope with an eye piece
whose focal length is 40mm?

A) 100 arc seconds B) <1 arc seconds
C) 1250 arc seconds D) 500 arc seconds

6)

1

7) I put on reading glasses in order to read the newspaper. Which of the following describes best
the optics of the situation.

A) The lenses in my glasses produce a real image further away from the newspaper. My eyes
focus on that image made by my glasses. My eyes focus on that real image, and produce a
focused picture on my retina.

B) The lenses in my glasses image the newspaper on my retina. Without them, the image
would be in front of the retina, and thus apear unfocused to me.

C) The lenses in my glasses produce a virtual image further away than the newspaper. My
eyes focus on that virtual image, and produce a focused picture on my retina.

D) The lenses in my glasses image the newspaper on my retina. Without them, the image
would be behind the retina.

7)

8) A contact lense is in the shape of a convex meniscus. The inner surface is shaped to fit the eye.
It has a curvature radius of 7.80mm. The lens is made out of plastic with an index of refraction
of n=1.56 . The lens has a focal length of 44.4cm. What is the curvature radius of the outer
surface of the lense?

A) 7.16mm B) 7.32mm C) 7.56mm D) 7.75mm E) 8.02mm

8)

9) Consider a lens that is flat (i.e. planar) on one side, and convex on the other surface. Such a
lense is called "plano-convex". It looks like it is cut off a sphere. The radius of curvature of this
lense is 26cm. The refractive index is 1.62. An object is placed 68cm away from the lens on the
convex side. Where and of what type is the image?

A) This is a real inverted image about 1m away from the lens on the opposite side of the
object.

B) This is a virtual image about 1m away from the lens right side up.
C) This is a virtual image about 2m away from the lens right side up.
D) This is a real inverted image about 2m away from the lens on the opposite side of the

object.
E) This is a virtual image about 50cm away from the lens inverted.

9)

10) A double convex lens with equal curvature radii of 38cm is made from glass with refractive
index ranging from 1.51 to 1.54 across the visible spectrum of light (i.e. from red to blue). A
white light is placed on the lens axis at a place 95cm away from the lens. Over what range will
it's visible image be smeared?

A) 2.9cm B) 5.5cm C) 8.3cm D) 9.4cm E) 11.2cm

10)
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MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.

1) A cameras zoom lens covers the focal length range from 38mm to 110 mm. You point the
camera at a distant object and photograph it first at 50mm and then at 100mm. What's the ratio
of the images on the two photos?

A) 2.9 B) 4.0 C) 2.0 D) 1.5 E) 1.0

1)

2) You are projecting 35mm slides onto a wall 2.6m from the projector whose single lens has focal
length 12.0cm.
(a)  How far should the slides be from the lense?
(b) How big will the image be?

A) (a)12.6cm  (b) -72cm B) (a) -12.6cm (b) 72cm
C) (a) 25cm (b) 36cm D) (a) 25cm (b) -36cm

2)

3) What is the focal length of a concave mirror if an object placed 50cm in front of the mirror has a
real image 200cm from the mirror?

A) 20cm B) 30cm C) 40cm D) 50cm E) 60cm

3)

4) Which of the following statements is incorrect?
A) Virtual images can not be projected.
B) A slide projector produces real images which are upside down on the projection screen.
C) A lense with negative focal length produces a virtual image.
D) Spherical aberation is a limitation of lenses due to their geometry.
E) A lense with negative focal length can be used in a slide projector

4)

5) Where on the axis of a concave mirror would you place an object in order to produce an image
the same size as the original?

A) put the object at twice the focal length from the mirror
B) half way between the focal length and the center of curvature of the mirror.
C) between focal length and mirror
D) further away from the mirror than the center of curvature of the mirror.
E) halfway between the center of curvature and the mirror.

5)

6) A converging lense has surfaces with radii R1=80cm and R2=-36cm, and an index of refraction
of n=1.63. An emerald that is 2cm tall is placed 15cm to the left of the lense. Where will the
image be located?

A) Same side as the emerald at a distance 25cm away from the lense.
B) Opposite side of the lense from the emerald at a distance 25cm away from the lense.
C) Same side as the emerald at a distance 20cm away from the lense.
D) Opposite side of the lense from the emerald at a distance 20cm away from the lense.
E) Same side as the emerald at a distance 15cm away from the lense.

6)

7) A converging lense has surfaces with radii R1=80cm and R2=-36cm, and an index of refraction
of n=1.63. An emerald that is 2cm tall is placed 15cm to the left of the lense. What will the
magnification be? I.e. what is the ratio of image size divided by actual size of the emerald.

A) 0.5 B) 1.0 C) 1.5 D) 2.0 E) 2.5
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A compound microscope has objective and eyepiece focal lengths of  
4.2mm and 6.9mm, respectively. If the lenses are 9.3cm apart, what is the  
approximate magnification of the instrument? 
 
a) 50-75   b) 100-150  c) 250-350   d) 400-500   e) 700-800 



7)	  

8)	  

Two plano-convex lenses are geometrically identical, but made from glass  
with different index of refraction. The first has n=1.52, and an object at 45cm  
from the lens focuses to a real image at 85cm for the first lens, and at 53cm  
for the second lens. What is the index of refraction of the second lens? 
 
a) 1.50   b) 1.57  c) 1.63  d)  1.67  e) 1.72  

A double convex lens with equal 38cm curvature radii is made from glass  
with refractive index that differ for blue light (nblue = 1.54) and red light  
(nred=1.51). If a point source of light that covers the entire color spectrum from  
red to blue is placed on the lens axis at 95cm from the lens, over what range  
will its visible image be smeared? 
 
a) 1.5cm  b) 2.3cm  c) 3.5cm  d) 4.6cm  e) 5.4cm 



9)	  

10)	  
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7) I put on reading glasses in order to read the newspaper. Which of the following describes best
the optics of the situation.

A) The lenses in my glasses produce a real image further away from the newspaper. My eyes
focus on that image made by my glasses. My eyes focus on that real image, and produce a
focused picture on my retina.

B) The lenses in my glasses image the newspaper on my retina. Without them, the image
would be in front of the retina, and thus apear unfocused to me.

C) The lenses in my glasses produce a virtual image further away than the newspaper. My
eyes focus on that virtual image, and produce a focused picture on my retina.

D) The lenses in my glasses image the newspaper on my retina. Without them, the image
would be behind the retina.

7)
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MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.

1) I am wearing glasses to correct my near-sightedness. Which of the following statements most
accurately describes the lenses in my glasses?

A) The radii of the two sperical lense surfaces must have opposite sign.
B) The radii of the two spherical lense surfaces must be equal but have opposite sign.
C) The radii of the two spherical lense surfaces must be equal and same sign.
D) The radii of the two spherical lense surfaces must be such as to provide for a negative focal

length.
E) The radii of the two spherical lense surfaces must be same sign but different size, with the

larger radius being closer to my eye.

1)

2) A double slit interference experiment is done in a water tank, often called a "ripple tank"
because of the water waves looking like ripples o the water surface. The slits are 3.5cm apart,
and a viewing screen is 0.8m from the slits. The wave speed is 0.12m/s, and the frequency
12Hz. How far from the center of the screen will the first maximum be found?

A) 2cm B) 5cm C) 10cm D) 20cm E) 40cm

2)

3) The International Ultraviolet Explorer satellite carries a spectrometer with a 2cm wide grating
ruled at 102 lines per mm. What is the minimum wavelength difference it can resolve in
twelfth order when observing in the ultraviolet at around 155nm?

A) 0.0005 nm B) 0.005nm C) 0.05nm D) 0.1nm E) 1nm

3)

4) You look through a lense on this page and see the words magnified. Is the image you observe
real or virtual?
Is the lens concave or convex? (convex=fatter in the center; concave=fatter at the edges)

A) real image; concave lense B) virtual image; concave lense
C) real image; convex lense D) virtual image; convex lense

4)

5) To the unaided eye, the planet jupiter has an angular diameter of 50 arc seconds. What will be
its angular size when viewed through a 1m focal length refracting telescope with an eye piece
whose focal length is 40mm?

A) 100 arc seconds B) 500 arc seconds
C) <1 arc seconds D) 1250 arc seconds

5)

6) I put on reading glasses in order to read the newspaper. Which of the following describes best
the optics of the situation.

A) The lenses in my glasses produce a real image further away from the newspaper. My eyes
focus on that image made by my glasses. My eyes focus on that real image, and produce a
focused picture on my retina.

B) The lenses in my glasses image the newspaper on my retina. Without them, the image
would be in front of the retina, and thus apear unfocused to me.

C) The lenses in my glasses image the newspaper on my retina. Without them, the image
would be behind the retina.

D) The lenses in my glasses produce a virtual image further away than the newspaper. My
eyes focus on that virtual image, and produce a focused picture on my retina.

6)

1

A virtual image is located 40cm behind a concave mirror with focal  
length 18cm. Where is the object? 
 
a) 12.4cm   b) 15.4cm  c) 21.1cm  d) 18.3cm  e) 30.5cm 


