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IGCSE Physics Worksheet

Topic: Length, Time, and Measurement Techniques / £ E . B E B EHI15

Reading Passage / BFE X E

In physics, accurate measurement is essential because even small errors can affect the
results of an experiment. Three of the most fundamental quantities measured in science
are length, time, and mass, but this passage focuses on length and time, along with the
techniques used to measure them precisely.

Measuring Length

Length is the distance between two points. It can be measured using different
instruments depending on the required accuracy. A ruler or metre rule is commonly used
for everyday measurements, but it has a limited precision of about 1 mm. For more
accurate measurements, a vernier caliper or micrometer screw gauge is used.

A vernier caliper can measure internal diameters, external diameters, and depths with a
precision of £0.1 mm. It uses a main scale and a vernier scale; the reading is found by
adding the two scales together.

A micrometer screw gauge is even more precise, with a typical precision of £0.01 mm. It
works using a rotating thimble and a screw mechanism. The reading is obtained by
adding the sleeve scale and the thimble scale.

To reduce errors when measuring length, students should avoid parallax error, which
occurs when the eye is not directly in line with the scale. Repeating measurements and
taking an average also improves accuracy.

Measuring Time

Time is measured using clocks, stopwatches, or electronic timers. A digital stopwatch is
commonly used in school laboratories and can measure to an accuracy of 0.01 s.
However, human reaction time introduces uncertainty when starting or stopping the
timer.

To reduce reaction-time error, experiments often involve timing many oscillations of a
pendulum or several cycles of motion, then dividing by the number of cycles to find the
average time for one cycle.

Measurement Techniques

Good measurement technique includes choosing the correct instrument, checking for
zero error, avoiding parallax, repeating measurements, recording units clearly, and
estimating uncertainties.
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Zero error occurs when an instrument does not read zero even when nothing is being
measured. This value must be corrected in all readings.
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Questions / 518
Section A: Short Questions / A & : 814/

1. Define length. / £ EE,
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2. State one advantage of using a vernier caliper instead of a ruler. / &% Hif# FFFHE R
b A8 P 1B RO — i 2B,

3. Explain what parallax error is. / fifFe e R 2570 74,

4. Why is a micrometer screw gauge more precise than a ruler? / 2 (i B FERI e L E R

SLFETE 2

5. What is zero error? / {1/ & 353872 ?

Section B: Structured Questions / B [& : ##f#{LE B

6. A student measures a rod three times: 12.4 cm, 12.5 cm, 12.4 cm.

(a) Calculate the average length. / 515 4K,

(b) Explain why repeating measurements is useful. / fifF 2 (n] & 621 B4 F,
7. A micrometer shows 5.0 mm on the sleeve and 0.28 mm on the thimble.

(a) Calculate the total reading. / # /2%,

(b) If zero error is +0.02 mm, give the corrected reading. / #3572 75 % +0.02 mm, Rf&
IE#% R

8. A stopwatch records 32.6 s for 20 swings of a pendulum.

(a) Calculate the time for one swing. / #+ 5 — BN IF I,

(b) Explain why timing many swings improves accuracy. / fEf 2 (| & 2 I R EhBELE &)

Section C: Extended Response / C [& : K&

9. Describe how to measure the diameter of a small marble accurately. / F£/if 0 2] #&
il & — PR/ N PR B

Answer Key / &=
Section A

1. Length is the distance between two points. / 5 2 i 252 A EEEE,

2. A vernier caliper has higher precision than a ruler. / JF#% RN AOHS B FLE R &,
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3. Parallax error occurs when the scale is viewed from an angle. / fi 7534752 Fa 1R A4 1
B A R E AR,

4. A micrometer has finer scale divisions (+0.01 mm). / W& FEHIfga %) B F A0 (£0.01
mm) .

= B 2= 0o

5. Zero error is when an instrument does not read zero at rest. / ZFA7E R E AT &
FEAREE RS,

Section B
6(a) Average = (12.4 + 12.5+12.4)/ 3 =12.43 cm. / ‘F-¥){E = 12.43 cm,

6(b) Repeating reduces random errors and improves accuracy. / B & 7] 8/ FEfkRA
7=, e ERE L,

7(a) 5.00 + 0.28 = 5.28 mm. / #i#H %k = 5.28 mm,
7(b) 5.28 - 0.02 = 5.26 mm. / {E % 7#%k = 5.26 mm,
8(a) 32.6 /20 = 1.63 s. / — KRB = 1.63 7,

8(b) Timing many swings reduces reaction-time error. / JHI|l 25 YA ) 7] I8/ S JHERE i R
7o

Section C

9. Use a vernier caliper or micrometer, measure several times at different angles, avoid
parallax, check zero error, and take the average. / f#i VS - R sC i@ HE RIS RS, 1EA[F]

LRI, Bl mEFRTE WICHYE,
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