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3 Asludent is investigating the magnification of images produced by a lens.

The apparatus is shown in Fig. 3.1.
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i D i (b) (m, = 0.329 OR 0.33) m, and m, to 2 or 3 significant
figures only AND both m with no unit (accept x)
Fig. 3.1
The student places a screen at a distance D = 80.0cm from an illuminated objecl. The screen and 3(b)
the illuminated object remain in the same positions throughout the experiment,
(c) Statement, expect YES. Must match results. e.c.f .allowed
(a) She places the lens close to the iluminated object. She moves the lens until she sees a Justification to include idea of within (or beyond) limits
sharply focused, enlarged image of the object on the screen. of (experimental) accuracy
She measures the distance a from the illuminated object to the centre of the lens.
ae 20.3cm 3(c) (d) Any two from:
prmmmm———wwwwwwee e Use of darkened room/brighter lamp/no other
She measures the distance b from the centre of the lens to the screen. lights
Mark position of centre of lens on holder
b= o diom ® Place metre rule on bench (or clamp in position)
b Ensure object and centre of lens are same height
Calculate the magnification m; of the image, using the equation m; = 2. from the bench
Move lens slowly/to and fro (when focusing)
3(d) e Lens, object, screen vertical/perpendicular to
bench

Repeat with different D
Use of graph paper/cm scale on screen to
measure image

(e) image appears well focused over a (small) range of lens
positions/not all of image focused at same time/relevant
reference to chromatic aberration
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The student then moves the lens towards the screen until a smaller, sharply focused image:

of the object is seen on the screen.
She measures the distance x from the illuminated object to the centre of the lens.

60.2cm

Calculate the magnification m, of the image, using the equation m, = %

A student suggests that m, x m, should equal 1,

State whether the results support this suggestion. Justify your answer by reference to the
resulis,

statement
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JUSHISEMON .o 2t e a0 T as S TSR s S, STV FA TR SR

s withn the @ Limt of experibental accuragy

State two precauttons ihi cul take in this experiment to cbtain reliable rasult;
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Suggest one reason why it is difficult, in this type of experiment, to decide on the best position
of the lens to obtain a sharply focused image on the screen.
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[Total: 7]
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(a) m, =2.94

(b) (m, = 0.329 OR 0.33) m, and m, to 2 or 3 significant
figures only AND both m with no unit (accept x)

(c) Statement, expect YES. Must match results. e.c.f .allowed
Justification to include idea of within (or beyond) limits
of (experimental) accuracy

(d) Any two from:

e Use of darkened room/brighter lamp/no other
lights
Mark position of centre of lens on holder
Place metre rule on bench (or clamp in position)
Ensure object and centre of lens are same height
from the bench
Move lens slowly/to and fro (when focusing)
Lens, object, screen vertical/perpendicular to
bench
Repeat with different D
Use of graph paper/cm scale on screen to
measure image

(e) image appears well focused over a (small) range of lens
positions/not all of image focused at same time/relevant
reference to chromatic aberration
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3 A student is investigating the magnification of images produced by a lens.

The apparatus is shown in Fig. 3.1.
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i D | (b) (m, = 0.329 OR 0.33) m, and m, to 2 or 3 significant
figures only AND both m with no unit (accept x)
Fig. 3.1
The student places a screen at a distance D = 80.0cm from an illuminated object. The screen and 3(b)
the illuminated object remain in the same positicns throughout the experiment. © Statement, expect YES. Must match results. e.c.f .allowed
(a) She places the lens close to the illuminated objéct. She moves the lens until she sees a Justification to include idea of within (or beyond) limits
sharply fecused, enlarged-image of the object on the screen. of (experimenta” accuracy
She measures the distance a from the illuminated object to the centre of the lens.
. 20.36m 3(c) (d) Any two from: .
................................................................ e Use of darkened room/brighter lamp/no other
She measures the distance b from the centre of the lens to the screen. lights
Mark position of centre of lens on holder
b=597°m ,,,,,,,,,,,,,,,,,,,,,,,,,, e  Place metre rule on bench (or clamp in position)
b Ensure object and centre of lens are same height
Calculate the magnification m, of the image, using the equation m, = 3 from the bench
Move lens slowly/to and fro (when focusing)
3(d) * Lens, object, screen vertical/perpendicular to
bench

Repeat with different D
Use of graph paper/cm scale on screen to
measure image

(e) image appears well focused over a (small) range of lens
positions/not all of image focused at same time/relevant
reference to chromatic aberration
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The student then moves the lens towards the screen until a smaller, sharply focused image
of the object is seen on the screen.

She measures the distance x from the illuminated object to the centre of the lens.

19.8cm
V= cnonsssarnsinunsanssnssnsianeans musssusnsonssusabansi st swivhe
Calculate the magnification m, of the image, using the equation m, =¥.
My = vvrisanans Q o %3 ................................ [1]

A student suggests that m, x m, should equal 1.

State whether the results support this suggestion. Justify your answer by reference to the
results.
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State two precautions that you would take in this experiment to obtain reliable results.
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.................................................................................................................

..............................................................................................

Suggest one reason why itis difficult, in this type of experiment, to decide on the best position
of the lens to obtain a sharply focused image on the screen.
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(a) m, =2.94

(b) (m, = 0.329 OR 0.33) m, and m, to 2 or 3 significant
figures only AND both m with no unit (accept x)

(c) Statement, expect YES. Must match results. e.c.f .allowed
Justification to include idea of within (or beyond) limits
of (experimental) accuracy

(d) Any two from:

e Use of darkened room/brighter lamp/no other
lights
Mark position of centre of lens on holder
Place metre rule on bench (or clamp in position)
Ensure object and centre of lens are same height
from the bench
Move lens slowly/to and fro (when focusing)
Lens, object, screen vertical/perpendicular to
bench
Repeat with different D
Use of graph paper/cm scale on screen to
measure image

(e) image appears well focused over a (small) range of lens
positions/not all of image focused at same time/relevant
reference to chromatic aberration
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3 A studentis investigating the magnification of images produced by a lens,

The apparatus is shown in Fig. 3.1.

Your
"‘”3&';22}“ . Mark Qa3 Mark scheme
\" 4 -— b = | SCIeen
Ing @ |m, =294
@ ; I%ens 3(a)
I _ | | 1
v D o (b) (m, = 0.329 OR 0.33) m, and m, to 2 or 3 significant
figures only AND both m with no unit (accept x)
Fig. 3.1
The student places a screen at a distance D = 80.0cm from an illuminated object. The screen and 3(b)
the illuminated object remain in the same positions throughout the experiment.
(c) Statement, expect YES. Must match results. e.c.f .allowed
(a) She places the lens close to the illuminated object. She moves the lens until she sees a Justification to include idea of within (or beyond) limits
sharply focused, enlarged image of the object on the screen. of (experimental) accuracy
She measures the distance a from the illuminated object to the centre of the lens.
S _20.3¢m 3(c) (d) Any two from:
] e Use of darkened room/brighter lamp/no other
She measures the distance b from the centre of the lens to the screen. lights
Mark position of centre of lens on holder
b= e - Place metre rule on bench (or clamp in position)
- ) _ i b Ensure object and centre of lens are same height
Calculate the magnification m, of the image, using the equation m, =3 from the bench
Move lens slowly/to and fro (when focusing)
3(d) * Lens, object, screen vertical/perpendicular to
bench
My = e X 134 sissesss [1] ¢ Repeat with different D
e Use of graph paper/cm scale on screen to
measure image
(e) image appears well focused over a (small) range of lens
positions/not all of image focused at same time/relevant
3(e) reference to chromatic aberration
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The student then moves the lens towards the screen uniil a smaller, sharply focused image
of the object is seen on the screen.

She measures the distance x from the illuminated object to the centre of the lens.

60.2cm
X ihaarunentnssnnces nesnsens sosnasatrnsnnssnnsny :

She measures the distance y from the centre of the lens o the screen.

19.8cm
| T2 — ereearennnrnerasra
Calculate the magnification m, of the image, using the aquation m, = 7};
My oo XO3 ol

A student suggests that m, x m, should equal 1.

State whether the results support this suggestion. Justify your answer by reference to the
results. '

statement o N

justication . .15 WYOUSL. . SLSHEY SO YL COMMKL 6, A0S, G Sromm. Wb

[2]
State two precautions that you would take in this experiment to obtain reliable resuits.
1. WL 0L 00 N bt 0, . g oended. o, N gy
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........... [2]

Suggest one reason why it is difficult, in this type of experiment, to decide on the best position
of the lens to obtain a sharply focused image on the screen.

[Total: 71
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(a) m, =2.94

(b) (m, = 0.329 OR 0.33) m, and m, to 2 or 3 significant
figures only AND both m with no unit (accept x)

(c) Statement, expect YES. Must match results. e.c.f .allowed
Justification to include idea of within (or beyond) limits
of (experimental) accuracy

(d) Any two from:

e Use of darkened room/brighter lamp/no other
lights
Mark position of centre of lens on holder
Place metre rule on bench (or clamp in position)
Ensure object and centre of lens are same height
from the bench
Move lens slowly/to and fro (when focusing)
Lens, object, screen vertical/perpendicular to
bench
Repeat with different D
Use of graph paper/cm scale on screen to
measure image

(e) image appears well focused over a (small) range of lens
positions/not all of image focused at same time/relevant
reference to chromatic aberration
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