Danyal Education
“A commitment to teach and nurture”

O L evel Combined Physics Structured
Light Test 1.0

Q1
A lens has a focal length of 3.0 cm. The image of an object is found to be at the location as
shown in Fig. 6.1. The focal points of the lens are marked “F".
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Fig. 6.1
(a) On Fig. 6.1, draw two rays to locate the object. Label the object “0”. [3]

(b) State the characteristics of the new image formed when the object is shifted to a
distance of 2.8 cm from the lens.

---------------------------------------------------------------------------------------------------------------------------------------

Contact: 9855 9224



Danyal Education Contact: 9855 9224
“A commitment to teach and nurture”

Q2

A student performs an experiment with a semi-circular glass block and a ray of white light.
Fig. 12.2 shows the path taken by this ray of light as it enters the glass at R till it hits point
S. .
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Fig. 12.2

(i)  Explain why the ray does not change direction when it enters the glass block at R.

(i) Given that the refractive index of the glass block is 1.5, determine the critical angle
for light in this glass.

ciiticalangle=____ [2]
(iti) On Fig. 12.2, draw the path of the light ray after it hits point S and indicate the value
of the angle that it makes with the normal at S. [1]
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Q3

A student investigates the refraction of light when it fravels from medium A to air. Fig. 12.1
shows the arrangement of the apparatus.

Fig. 12.1

The student uses a ray-box to direct a ray of light towards the boundary between the air and

medium A at P so that it emerges through the other side at Q. After tracing the light rays, the
student measures the angle y in medium A and the angle z in the air. He then changes the -

direction of the light ray at the boundary and measures the new angle y in medium A.

The table below shows his results.

Angle y in medium A Angle z in the air

35° 54 °

22°

Table 12.2

(@) Explain why the direction of light changes as it passes from glass into air. [2]

(b)  Using the data in Table 12.2, calculate the missing value for the angle z in the air.

angle z == i2]
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(c) Calculate the minimum angle y at which total internal reflection would occur.
Give the value of the minimum angle y to the nearest degree.

minimumangley=__ [2]

(d) Hence, describe how the direction of the light at the boundary Q changes as angle y
increases from 20 ° to 60 °. [4]




Danyal Education Contact: 9855 9224
“A commitment to teach and nurture”

Q4
Fig. 7.1 below shows a long block of glass over an object O. Light from O reaches the top
surface of the glass at X, Y and Z. The refractive index of the glass is 1.5.

Fig. 7.1

(a) Calculate the value of angle a.

anglea=.................. °[1]

(b) Calculate the value of angle b.

(c) State the value of angle c. and explain why the ray at point Z travels in the path as
shown in Fig. 7.1.

anglec=.................. °
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Light Test 1.0

Q1

Q2
)i)  Light ray enters the glass block with angle of incidence of 0° / enters glass block

[.E[EEﬂdiculaﬂﬂ Liaht ray lies along the normal at R

B1
N L 1 ~ 1
(iiy sinc = - = 15 | _ C1
c = 418" Al
(i) ~ Light ray to be reflected back into glass block with angle of reflection of 582, B1

Award mark as long as angle of reflection is labelled 58° regardiess of its accuracy
Allow ECF from (c)(ii)
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A student lnveshgates the refractlon of light when it travels from medium Ao air. Fig. 12.1
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shows the arrangement of the apparatus.

Fig. 12.1

The student uses a ray-box to direct a ray of light towards the boundary between the air and
medium A at P so that it emerges through the other side at Q. After tracing the light rays, the
student measures the angle y in medium A and the angle z in the air. He then changes the

direction of the light ray at the boundary and measures the new angle y in medium A.

The table below shows his results.

(@)

(b)

Angle y in medium A

Angle z in the air

35°

54 °

22°

Table 12.2

Explain why the direction of light changes as it passes from glass into air.

Speed of light increases as it passes from glass into air, which is optically

(2]

Using the data in Table 12.2, calculate the missing value for the angle z in the air.

n =sinifsinr
= sin 54° / sin 35°

=1.41 [M1]
n =sinz/fsinr
1.41 =sinz/sin22°
z =31.98°

[A1: answer to be given to 1 decimal place, minus 1 mark for wrong or missing unit]

angle z =

(2]
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Cai-::utate the mmlmum angle y at which total m’femal reflection would. oceur.

"Give the value of the minimum angle v to the nearest degree

c=sin! (1/n).
= siir! (1./1.41)

=452° - . [ECF1:student used the n calculated in (b)]
minimum angléy = 46° [A1: minus 1 mark for wrong or missing unit]
minimum angle y = ) (2]

Hence, describe how the direction of the light at the boundary Q changes as angle y is
increases from 20 ° 10 60 =, 4]

reflection. As y increases, z increases,

V.=48'2 (critical-angle): light travels along the glass-air houndary,

angle of refraction = 90° [B1]

4625y <60 light undergoes total internal reflection[B1], light is reflected back

into the glass, where angle of incidence is equal to angle of reflection [B1]

Q4 .
7a n=sini/sinr
1.5 =sin a/sin 30°
a=48.6° 1
b B = critical angle = sin" (1/1 .5) =41.8° 1
e 70° 1
Total internal reflection occurs as angle i of 70°> ¢ angle of 41 8° 1
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Q5
a . 2
e
22 s 1}
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b (Upright, virtual magnified image to inverted real magnified image)
From virtual to real image 1
1

From upright to inverted image
From image being on same side of lens as object to opposite side of lens

(any 2)

10



