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W
1. Keeping track of time (5T &7 fgra)

People have always been interested in keeping track of time. They noticed patterns in
nature - the rising and setting of the Sun or the changing seasons - which repeat after fixed
intervals. Early humans used such recurring events to divide time into days, months and
years. As daily life became more complex, people also needed ways to measure smaller
intervals within a day.

2. Measuring time in ancient days (7= @11 § G744 A197)

Before clocks were invented, several clever devices were used. Sundials measured time by
tracking the Sun’s shadow on marked surfaces. Water clocks used either the steady flow of
water out of a vessel marked with times, or a floating bowl with a small hole that slowly filled
and sank at intervals. Hourglasses counted time by sand moving from one chamber to
another. Candle clocks used burning candles with marks to show how much time had passed.

Interesting facts: the Samrat Yantra at Jantar Mantar, Jaipur, is the world’s largest
sundial, and its shadow moves about 1 millimetre every second. In India, time was also
measured with water clocks such as the Ghatika-yantra, described in ancient texts by
scholars like Aryabhata. It played a vital role in religious and public activities, and the passing
of time was often announced by the sound of drums or conches.

3. The pendulum ()

By the 17th century, precise timekeeping became essential as travel increased. The
pendulum clock was a breakthrough: Christiaan Huygens invented and patented it in 1656,
inspired by Galileo’s observations. He discovered that the time a pendulum takes to swing
depends only on its length and not on the mass of its bob. A simple pendulum is a metal ball
(bob) hung from a thread fixed to a rigid support. When set swinging, it moves in periodic
motion. One complete to-and-fro movement is one oscillation, and the time taken for it is the

time period. To find it, measure the time for 10 oscillations and divide by 10.
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4. Modern clocks and the unit of time (3TEf3% SIST Sik T7T P 3T3)

All clocks, from the oldest to the newest, work by marking equal intervals using some
repetitive process. Quartz clocks use the vibration of special crystals. Atomic clocks use the
repeating vibration of atoms and are so accurate that they lose only one second in millions of
years — a precision important for science, medicine, sports and technology. The SI unit of
time is the second (s); larger units are the minute (min) and the hour (h): 60 s = 1 min and 60
min = 1 h. Rules for writing units: write unit symbols in lowercase and singular (6 min, 3 h)
and leave a space between the number and the unit.

5. Speed - fast and slow (7re7 - @57 Silv £ff)

When we say something is fast or slow we compare how much distance it covers in a
given time. In a race, the fastest person covers the most distance in the least time. Speed tells
us how quickly an object moves: Speed = total distance covered + total time taken. The SI unit
is metre per second (m/s), but kilometre per hour (km/h) is common for longer distances and
vehicles. Example: Swati cycles 3.6 km in 15 min to school. 3.6 km x 1000 = 3600 m; 15 min x
60 = 900 s. Speed = 3600 m + 900 s =4 m/s.

If you know any two of distance, time and speed, you can find the third: Speed = Distance
+ Time; Distance = Speed x Time; Time = Distance + Speed.

6. Uniform and non-uniform motion (V&< $il 3171 )

If an object moves along a straight path (linear motion) and covers equal distances in
equal intervals of time, its motion is uniform linear motion - for example a train that moves
20 km every 10 minutes. If the distances covered in equal time intervals differ, the motion is
non-uniform. Non-uniform motion is very common in daily life - vehicles speed up or slow
down because of traffic or road conditions, so the speed is not constant and we talk about
average speed. In the chapter’s table, Train X covers 20 km in every 10 min (uniform), while
Train Y covers 20, 15, 15, 25, 20 and 25 km in successive 10-minute intervals (non-uniform).
7. Daily-life connections (3% Sl & Has)

Modern clocks can measure not only hours and minutes but also fractions of a second -
important in sports, where races are often decided by one-hundredth of a second. In vehicles,
the speedometer shows the current speed and the odometer measures the distance travelled.
In technology and medicine, accurate timekeeping is essential for devices such as
smartphones and heart monitors. To sum up: the time taken by a pendulum for one complete
movement is its time period, which depends mainly on its length; the SI unit of time is the

second; speed is distance covered in a given time; uniform motion means equal distances in
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equal times, while in non-uniform motion the speed keeps changing — and most real-life

motion is non-uniform.

Tmportant Terms (Glossary)

Term Meaning

Time period (3addbre) Time taken by a pendulum for one complete oscillation.
Oscillation () One complete to-and-fro movement of a pendulum.
Simple pendulum (¥%e7 &leid) | A metal ball (bob) hung from a thread fixed to a rigid

support.

Bob (i)

The metal ball of a pendulum; its mass does not change the

time period.

Periodic motion (S7&cf 7c)

Motion that repeats itself after equal intervals of time.

Sundial (4T

Clock using the Sun’s shadow on marked surfaces; Samrat

Yantra (Jaipur) is the largest.

Water clock (Sierere))

Clock using the steady flow of water or a floating bowl with

a small hole; e.g. Ghatika-yantra.

Hourglass (¥75<)

Clock that counts time by sand moving from one chamber to

another.

Quartz clock (Farco <)

Clock that uses vibrations of special crystals.

Atomic clock (%17 &) Clock using vibrations of atoms; loses only one second in
millions of years.

SI unit of time (¥ @1 SI The second (s); 60 s =1min; 60 min =1 h.

Speed (=) Distance covered per unit time = distance + time; SI unit

m/s (also km/h).

Uniform linear motion

(v e 1)

Motion along a straight line covering equal distances in

equal time intervals.

Non-uniform motion (<7

7Y

Motion in which distances covered in equal time intervals

differ.

Average speed (37T arc) Total distance + total time for a motion with changing
speed.

Speedometer / Odometer Speedometer shows current speed; odometer measures

(=er-A1dt / §¥1-ATd)) distance travelled.
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> Early time units came from natural patterns: day, month, year.

> Old clocks: sundial, water clock, hourglass, candle clock. Samrat Yantra = largest sundial (=
1 mm/s shadow).

> Huygens made the pendulum clock in 1656.

> Time period depends on length of pendulum, not on mass of bob; T = time for 10
oscillations + 10.

> Sl unit of time = second; 60 s =1min, 60 min =1 h; write 6 min, 3 h (lowercase, singular,
with a space).

> Speed = distance + time; Distance = speed x time; Time = distance + speed; SI unit m/s; to
convert km — m multiply by 1000 and h — s multiply by 3600.

> Uniform motion: equal distance in equal time; non-uniform: speed changes — most
common in life.

> Atomic clocks lose only 1 s in millions of years; quartz clocks use crystal vibrations.

Old ways to
measure time

1
1
Daily-life | Pendulum &
uses . time period
~ I -

- I ~
Uniform & i Modern clocks
non-uniform . & Sl unit
1
1

)

Concept map of Chapter 8

Table 1: Ancient ways of measuring time

Device How it measures time
Sundial Tracks the Sun’s shadow on marked surfaces
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Water clock Steady flow of water from a marked vessel, or a floating bowl with a
small hole that fills and sinks

Hourglass Sand moving from one chamber to another

Candle clock Burning candle with marks

The simple pendulum

Rigid support } T s ) ) §

:'I ‘\\ One oscillation:

/ \ O-B—-0—-A-0
! bob
) (ﬂﬁf’;) Time period T =
/ \ time for 10 oscillations + 10
w . depends on length only )
A B

A simple pendulum and one oscillation (O — B — O — A — O)

Speed - distance - time

Speed=D =+ T ISTAN Cover the one you
want to find
Distance =S x T
Time=D +S SPEED TIME

Speed, distance and time triangle

Speed = Distance + Time (SI unit: m/s)

Table 2: Distances travelled by two trains in equal 10 min intervals

Time (AM) Position X (km) | Distance X (km) | Position Y (km) | Distance Y (km)
10:00 0 0 0 0
10:10 20 20 20 20
10:20 40 20 35 15
10:30 60 20 50 15
10:40 80 20 75 25
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10:50 100 20 95 20
11:00 120 20 120 25
km B Train X (uniform) B Train Y (non-uniform)
10:10 10:20 10:30 10:40 10:50 11:00
Distance covered in each 10 min: Train X is steady, Train Y changes
Reading the table

Train X covers 20 km in every 10 min — uniform motion. Train Y covers different
distances — non-uniform motion. Both cover 120 km in 1 h (60 min), so both have the same
average speed =120 km + 1 h =120 km/h.

Table 3: Units of time and how to write them

Unit Symbol Relation Correct writing
second S ST unit 20 s

minute min Imin=60s 6 min

hour h 1h=60min 3h

NCERT-Style Exercise: Questions & Answers

Q1. How did people measure time in ancient days? Name four devices.
Ans. People used patterns in nature (rising and setting of the Sun, seasons) and devices
such as the sundial (Sun’s shadow), water clock (flow of water or floating bowl), hourglass

(sand) and candle clock (marked burning candle).

Q2. What is special about the Samrat Yantra? What is a Ghatika-yantra?
Ans. The Samrat Yantra at Jantar Mantar, Jaipur, is the world’s largest sundial; its

shadow moves about 1 mm every second. The Ghatika-yantra was an Indian water clock
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described in ancient texts by scholars like Aryabhata; the passing of time was announced

by drums or conches.

Q3. What is a simple pendulum? Define oscillation and time period. On what does the time
period depend?
Ans. A simple pendulum is a metal ball (bob) hung by a thread from a rigid support. One
complete to-and-fro movement is an oscillation; the time it takes is the time period. The

time period depends on the length of the pendulum, not on the mass of the bob.

Q4. How do you find the time period of a pendulum accurately? A pendulum takes 20 s for 10

oscillations - find its time period.

Ans. Measure the time for 10 oscillations and divide by 10. Time period =20 s + 10 =2 s.

Q5. Who invented the pendulum clock and when? What did he discover?
Ans. Christiaan Huygens invented and patented the pendulum clock in 1656, inspired by
Galileo’s observations. He discovered that the time a pendulum takes to swing depends

only on its length, not on the mass of the bob.

Q6. Compare quartz clocks and atomic clocks. Why is accurate timekeeping important?
Ans. Quartz clocks use vibration of special crystals; atomic clocks use repeated vibration
of atoms and lose only one second in millions of years. Accuracy matters in science,
medicine, sports (races decided by one-hundredth of a second) and technology

(smartphones, heart monitors).

Q7. What is the SI unit of time? Write 5 minutes and 3 hours in the correct form.
Ans. The SI unit of time is the second (s). Correct writing: 5 min and 3 h - unit symbols in

lowercase and singular, with a space between the number and the unit.

Q8. Define speed. Swati cycles 3.6 km in 15 min. Find her speed in m/s.

Ans. Speed = total distance + total time. 3.6 km = 3600 m; 15 min = 900 s. Speed = 3600 m +
900 s =4 m/s.

Q9. (Practice) A car covers 150 km in 2.5 h. A cyclist moves at 5 m/s for 20 s. A bus at 60
km/h must go 240 km. Find the speed of the car, the distance of the cyclist and the time of
the bus.
Ans. Car: speed =150 km + 2.5 h = 60 km/h. Cyclist: distance = speed x time =5m/s x 20 s
=100 m. Bus: time = distance + speed = 240 km + 60 km/h = 4 h.
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Q10. Distinguish between uniform and non-uniform motion. Which train in the chapter’s
table shows uniform motion?
Ans. In uniform linear motion an object covers equal distances in equal time intervals; in
non-uniform motion the distances differ. Train X (20 km every 10 min) shows uniform

motion; Train Y (20, 15, 15, 25, 20, 25 km) shows non-uniform motion.

Q11. What do a speedometer and an odometer measure? Why do we use average speed?
Ans. A speedometer shows the current speed of a vehicle; an odometer measures the
distance travelled. Vehicles speed up and slow down in traffic, so their speed is not

constant; average speed (total distance + total time) describes such motion.

1. Name the world’s largest sundial. (1)

Ans. Samrat Yantra (Jantar Mantar, Jaipur).

2. Who invented the pendulum clock? (1)

Ans. Christiaan Huygens.

3. The time period of a simple pendulum depends onits _ _ _ _ _ _ .(1)

Ans. length.

4. One complete to-and-fro movement of a pendulum is called an

Ans. oscillation.

5. What is the SI unit of time? (1)
Ans. Second (s).

6. How many seconds are there in one minute? (1)
Ans. 60 s.

7. Which clocks use the vibrations of atoms? (1)

Ans. Atomic clocks.

8. Write the formula of speed. (1)

Ans. Speed = total distance covered + total time taken.

9. What is the SI unit of speed? (1)

Ans. Metre per second (m/s).
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10. The device that measures the distance travelled by a vehicle is the _ _ _ _ _ _ .(1)

Ans. odometer.

1. Describe a simple pendulum and how its time period is measured. (3)
Ans. A simple pendulum is a metal ball (bob) hung from a thread fixed to a rigid support.
When set swinging it makes periodic motion. One complete to-and-fro movement is one
oscillation. To measure the time period, note the time taken for 10 oscillations and divide

it by 10. The time period depends on the length of the pendulum, not on the mass of the
bob.

2. Explain uniform and non-uniform motion with the help of the two trains in the chapter.
3)
Ans. Train X covers 20 km in every 10-minute interval — equal distances in equal times -
so0 its motion is uniform. Train Y covers 20, 15, 15, 25, 20 and 25 km in successive intervals
- unequal distances - so its motion is non-uniform. Both cover 120 km in 1 h, so the

average speed of each is 120 km/h.

3. A cyclist covers 9 km in 30 min. Find her speed in km/h and in m/s. (3)
Ans. Time = 30 min = 0.5 h. Speed = 9 km + 0.5 h = 18 km/h. In m/s: distance = 9000 m,
time = 30 x 60 = 1800 s; speed = 9000 + 1800 = 5 m/s.

4. State three rules for writing units of time and write 6 minutes and 3 hours correctly. (3)
Ans. (i) Write unit symbols in lowercase. (i) Write them in singular (no ‘s’ for plural). (iit)

Leave a space between the number and the unit. Correct forms: 6 min, 3 h.

Board-Pattern Questions — 5 Marks

1. Describe the different devices used to measure time from ancient days to today. Mention

the working principle of modern clocks. (5)
Ans. Ancient: sundials (Sun’s shadow on marked surfaces; Samrat Yantra at Jaipur is the
largest, shadow = 1 mm/s), water clocks (flow of water or a floating bowl with a small
hole; Ghatika-yantra), hourglasses (sand moving between chambers), candle clocks.
Pendulum clock: invented by Huygens in 1656, based on the pendulum whose time period
depends on its length. Modern: quartz clocks (vibration of crystals) and atomic clocks

(vibration of atoms; one second lost in millions of years). Principle: every clock marks
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equal intervals by some repetitive process. Accurate time is needed for science, medicine,

sports and technology.

2. Define speed and write the relations among speed, distance and time. Solve: Swati cycles
3.6 km in 15 min - find speed in m/s; a train at 120 km/h runs for 2.5 h - find the distance.
©)
Ans. Speed = distance + time; Distance = speed x time; Time = distance + speed (SI unit
m/s; km/h also used). Swati: 3.6 km = 3600 m, 15 min = 900 s, speed = 3600 + 900 = 4
m/s. Train: distance = 120 km/h x 2.5 h = 300 km. Convert units before substituting so

that distance and time match the speed unit.

3. Explain with the help of a table how uniform and non-uniform motion differ. Why do we
use average speed? Give real-life examples. (5)
Ans. Uniform: straight path, equal distances in equal time (Train X: 20 km every 10 min).
Non-uniform: distances in equal times differ (Train Y: 20, 15, 15, 25, 20, 25 km). Vehicles
speed up or slow down due to traffic or road conditions, so the speed is not constant;
average speed = total distance + total time (both trains: 120 km + 1 h = 120 km/h).
Speedometer shows current speed; odometer shows distance travelled. Most real-life

motion is non-uniform.
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+ AT ; T = 9T X AT ; 9T = T + I |
6. THEHTT AT SFATT T

g A 7 G AT (fEs 1) T AT & 31T AT GRT-SAad | § AT
gET a7 FAT & T ST T TREHTT L€ T & - o9 a8 LeTsT 91 &7 10 faee
7 20 km ST & | I GH 0T -FAqAT § aF gRAT =0 &1 AT T STEATT & |
HHATT T 2T STa F g A & - FTAETd 91 q8 il (e & arg= o a1 617
gld &, SATAU AT (I 81 T8l AL 87 NG ITeT il 1 Sl & | STATT Fl dTieTdn]
HXAITET X &€ 10 min & 20 km IAAT & (THRAAT), Tl ATST Y AMER 10-f9e
& AATAT 7 20, 15, 15, 25, 20 2T 25 km TAdT & (STIHT) |
7. 3f9 S § g9

A FfSTT hao &< A A &7 T81, AHS & HIT T ATT Tadll & - T8 @Al H
HEeTqUl &, TET SIST &l (009 A6 G&s & |1 W07 & Z16T & | aTa-1 & STer-ATdr
(FISTHIEY) TAATT ITeT [S@TaT & 2T -ATIT (SNSHIE) TF T4 ATIAT & | T
A (Afehcdr 7 SHTERI T ZET-ATFET 9E TR & [T TEtd 97 -ATIH
AEAYTF & | A : ATAS & Teh T Q1A H AT G ITRT AGA R &, ST T
TS I T &, 90T &7 SI TS Qs & ; I (<0 0 G0 F a9 il T g0 & ;
UREHT (T § G 69T § G914 g2 a3 &1dT &, Taid FEH T § q7ed FaeAd]

TEdl & - AT TEATad S TG Hl FATSRIW TAIT FATATT &1 & |
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m
e I/ g
& IERENE AT & Tah U7 aTeA | AT TA T |
AT AT il T T ANT-91; &l I7f T |
LA AT T& AT T & G0 & Al 9Tq &l e (TTeAa) |
NIKED ATAR &l 9T Fl TS ; ITHRT GHAA AFARTA Aol
gaAdr |
S IR g I T GH GHT -3 & 91 &8s Siar & |
CREETN fafea a8 ™ g4 #iF &7 F 997 a1 ATl FS7;
SIYL HT GHE I 999 a7 |
AATST T & T 9879 4T B BT a7l avd he L &r
YT &I qTCAT TS5 T FfCRT-IT |
ST T & UH :eT F g H T & 7T Q= aredr 97 |
FICH ST fawrT et & S99 T ITT S5 T JS5T
THTY] SST TEHTUAT & 9T T STANT &I ATAT TS ; ATET 91 H
HaoT U Hs &l Ti< |
|9 T SITHS H&HS (s); 60 s = 1 min; 60 min = 1 h|
qTeT TTeT Sahls G H a9 g3 = g0 + G077 ; SIS&hTs m/s
(km/h ¥{1)!|
THHAT | i T @1 H G910 9T -3a0Ar § G5 A1 aF die
FTAT I |
AT T T i (98 9 9T - a0t § a gl (= af |
SISLECICE FEACT ITA ATAT I & (AT G g =+ Fed GHT |
JTA-ATIT / AT EISIHIEY TAAM 9T [CETdT 7 ; ASTHIET ad g3
qTIaT |
SIRCAENEINAEES
> THT dT IS SREFT T & 91 T A% : fo, 778, a7 |
> ET AT ISt SIS, IqasT, AAa< 981 | HHTE 97 = 999 I81 JI9s1
(JET =~ 1 mm/s) |
> B[S T 1656 H ATt FET AL |
> ATTARTA ATAS i AGTE I¥ (I, A & gogd = qe Ta1; T = 10 AT &7 9697
=101
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> FHT & SITHIS = q&S; 60 s = 1 min, 60 min = 1 h; 6 min, 3 h fET (Fre 1817,
Teha=T, aa &) |

> FATA = AT + AT T = A x AT ; GO = T4 + 971 ; ST S&T1E m/s; km & m 7
TTAT & (AT x1000 3T h & s H Ta&oAT & (10 x3600 |

> UREHT I : GH G H GH 20 ; A : ITeT a2eAdT &5 — SHa § 999 30 |

> YTHT GSTT ATl av § &do 1 s T ; F1es qISAT [heed Had 9 |

=

IATT § T ATHOT-A T
ATFTRT 1: AT HleT H GHT ATIT & ad
IR qHT Y ATIAT &
R fed aas T gT & SIET &l T a@amT
SATST fafea aa= & I & FEfaT 9819, AT Bie YT aTdAT al
FEWT ST UV ST &
Xqusr T FTUF & F g9 H JET
HAGAT ST e STetaT JrHa
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CRG RSN ED

e )

I 7778777 - =
I,'I \‘\‘ @a‘m:r:
K = — O0O-B-0-A-0
o) MAdHT T =
‘ v 10 AT &7 F9T = 10
G g O | vewwwr
A B

WW@T@W(O—)B%O%A%O)

EERIGKIGIRS
T TH Al

T, T AT gAY 7 AT
A = T + T9T (SI AR : m/s)

qTFeTaRT 2 : G 10 min SATAT F &7 ST §IXT aF gt

T (@) |erfa X (km) g8 X (km) ferfa Y (km) |gY (km)
10:00 0 0 0 0
10:10 20 20 20 20
10:20 40 20 35 15
10:30 60 20 50 15
10:40 80 20 75 25
10:50 100 20 95 20
11:00 120 20 120 25
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m Bl TeTET X ()

10:10 10:20 10:30 10:40 10:50 11:00

T & 10 min § a9 g : TS T X forT, YemeT Y agadl

arfesr g sy
TAITST X &% 10 min H 20 km — THREHT T | TAITST Y ASAIT-3TT GAT —

SFHETT I | & 1 h (60 min) H 120 km FodT &, AT S I 9T = 120 km
= 1h =120 km/h|

qTiTaT 3 : GHT & SHISAT A Ivg (TG~ &7 qURT

q&s s NECIE 20's
faee min 1 min =60 s 6 min
T h 1 h = 60 min 3h

NCERT-ST 30TH : T¥ 31T 39X

T1. AT AT A ART GHT FF AT o 2 ITC ITRIUT & A1H for@r |
I ANT TR & Ge=T (FF & JAT-394T, H0) 3T YIS (T A FrAT),
SASET (T T TETT AT ALaT HE ), W@HET () 3 AT g8t (Ffema s

HTHET) S STV T STUTT Sl o |

T2. GHTE I &l F4T (quvar & 2 afeahr-a T #4782
I TAYL & (¥ HA? & GHTE I [q9a & 999 a1 JIIST 8 ; IqaT ST
o AT 1 mm 9T S6e T & | Tiear-a= Ia @i SeesT o7, e au emne

N [ .

ST agAT & T 0T 7 Aerar & 99 Sia- il G947 @I IT 9 & &1 ST o7 |
T3. G ATeTdh FAT & 2 TTAT AT A@ARTA Sl TIHATYT &7 | Ao (e I T

MERIT SPRING — NOTES BY ABHISHEK SIR Page 16 of 20

More Notes Game Zone Virtual Labs Mock Tests Question Bank Daily Current Affairs Video Lessons
Notes, tests, games & virtual labs for Class 6—-12 — sab kuch free sikho: www.msroh.in



https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in

Class 7 | Science | Chapter 8

Measurement of Time and Motion
Teacher: Abhishek Sir « Free notes at msroh.in

FLATR ?
I : YA ATAT §& AT & ST ZINT AT 9T il & (TTeAdh) & | Td TO7 3R -
1=, &l T QT & ; S9H 0T 997 AMEART & | AT ATeAsh Sl daTg 90
T AT &, Mes & go3H9T 9 51

T4. ATAS FT ACARTA Gel-al o JTq IA & ? Th ATl 10 =1 7 20 s Aar & -
IGET ATTART FTT Ll |
I 10 STAAT T TIT A6 [0 T UNT S & | SMaaared =20s + 10 =2 s

T5. ATAH TSI AT ATTSRIL RT3 FF [RAT ? IqT FAT QISAT ?
I AT 51 7 1656 H TATTAdT & STl | T BIHT AT TSI AT
AR 3T TS HAT | Ia 1 @IS (& ATAS b FAT H AT FHT hgel Jqh]

HaTE I T 7, e & g0\ T 9% 51 |

T6. FITCST A AT FFSTAT ST JAAT FU | GETdR GHT-ATIT F41T AGa Lo & 2
I FATCS FISAT [qUYT el & dd=T & AT & ; THATI FSAT THATLAT & q10-
T &M ATl &9 & Il & AL ATET a9 H hdol Udh GehsS T, aldl & | STl
fagm, afecar, @ @ gfes F T UNT T aT &rar &) Y da-id (THTEHhI,
Fag Atfe?) § ageaqur & |

T7. AT & SISHTE 7478 2 5 e iR 3 g dr G €7 A forar |
I qHT FT SITHIE TS (s) § | Gal A@= : 5 min 3 3 h - soE-fas Fie e
AT UHaFT 7, GAT L SHIS & a1 Lo S & 917 |

T8. ITeT &l TICATYT &T | &I 3.6 km Y T 15 min H QTS{6er § aF AT & | IqaT
I m/s § T H° |
ITAC: FTA = AT &l T8 FA g2 + T ded 97 | 3.6 km = 3600 m; 15 min = 900 s |
T = 3600 m + 900 s = 4 m/s|

9. (IATH) TH FIT 2.5 h 7 150 km TAGT & | T ATI(HeT-99TL 5 m/s & 1A § 20 s
IAT & | U a6 &' 60 km/h F¥ ITeT & 240 km STTAT & | HTT HF T, QTS Rel-HaTC AT
T AT T HT q94T JTT 7 |
ITC: AT I = 150 km = 2.5 h = 60 km/h | ATSRA-AAL: T = A x AT = 5
m/s x 20 s = 100 m | F9 : FAT = I =+ IATA = 240 km + 60 km/h = 4 h|

T10. THGAT I FTGHTT T 7 HAT TATAT | STATT T ATTART H AIT-HT ATTST
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THEAT T fem|Tar 8 ?
I : TREHT L T a6 G5 G- qeet § G817 5T aF dar & ;
HEHT i 7 gt f=r &1 & | XATTST X (87 10 min 7 20 km) THEHT 1A
femTe & XS Y (20, 15, 15, 25, 20, 25 km) STHHT I |

T11. ERASTHIET AT ASTH T FTATIA & 2 §H NG AT AT IIGNT FT A & 2
I : TISTHIET aTET &l aaH ITef [G@TdT & ; SSTHIEL aF T T g7 AT9ar & |

ATATIT H ATET ST AT ST &I & &, SHTAT Il ITeT (T TaT Tgeft s Gar
T T S I (FA 32 = A G T FATIT AT & |

ety 13—
1. faeT & g9 TS quast & fo@r 1 (1)

I GHTE I (SAL HAL, YY) |

2. AT SET &7 AR faas f/ar? (1)
EARH KT RERIE LN

3. T AT T ATTA R IqaT winisara )
IO AT |

4. FAVAH FT T T SANT-Gr; A T A FETE (1)
IO qreAT |

5. 997 AT SISRIE FTR 2 (1)
IAC: S (s) |

6. T firere ¥ ey SHS BT E 2 (1)
3 : 60 s|

7. ®IT-GT TFSAT THATYSA & S HT ITART wear & ? (1)
3T AT 947 |

8. ITeT &7 G ford@r | (1)
3T ATA =TT &l T8 §A T4 + AT §A 997 |

9. T &t SISHS FTR ? (1)
IAC: e fa 9&s (m/s) |
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Measurement of Time and Motion
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10. JTET T a9 U ATI ITAT ITHIIT Q)
I ARHIET |

1. A ATA T JUT HU A JATSHT (o IHRT AEARTA F9 ATIT SATAT & | (3)
I : ATA ATAH & AT H Fo T & ALl 9T &l & (TeAH) & | FA I8
AET (T HAT & | T TU7 ANT-I1; &l T Uedh Q1A & | ST dhler A1 & (T 10
AT H AT 90T TIE &0 39 10 T INT & & | SMTTRT ATeAd i 918 92 T
FTAT &, TTAH & GIHTT I a7 |

2. STETT & &7 RS AT S EIAAT § THEHATT A FGHAT T Gogre | (3)
ITC: TETTET X 87 10 fa9e & Savrer § 20 km SoAdT & — 9 G877 H 99 g9 -
THIAT IEET I TRFHT & | TAITST Y a1 Saerat &7 20, 15, 15, 25, 20 31 25
km FAAT & - STEA SRAT - SATAT IqaT T SAqH & | T 1 hF 120 km FoAqm
¥, gafaT e & & sied J1ef 120 km/h B

3. U@ HTEfher-94a1¢ 30 min 7 9 km IAGT & | ST&T 1T km/h 3T m/s 7 F1T FU | (3)
3T qHT = 30 min = 0.5 h | FTeT = 9 km + 0.5 h = 18 km/h| m/s 7: T = 9000 m,
FHIT = 30 x 60 = 1800 s; AT = 9000 = 1800 = 5 m/s |

4. GHT HT SHIEIT (TG &SI [(FH TaqT AT 6 fqae quT 3¢ Hragr o1 (3)
I (i) 3T - Bre srert H fo | (i) 3% uda=s 7 fomr @gaeT & faw s
T&1) | (iii) G%AT 3T RS & 919 Kad S el | 98 €9 6 min, 3 h|

qre-9e U - 5 &

L. YT &TeT & AT qoh GHT AT & (GHe STRTUT FT T w0 | Yo afsar &

Frd-fagia Tare 1 (5)
I AT : oS | (Rfad a8 W 5T &7 ST, YL & 97 T 999 937,
FTAT ~ | mm/s), STAFET (T &7 TE8TT AT BIE B2 GTAT a¥aT HElT ; Ffehr-a),
TAET (T AT L), HIAET T ST | A ToTeh S8 1656 7 & Sie g1 AT,
AT I AT FTEaT MEadarer I9ar @aTs 92 MR 7 | ey i : Faresr afeat
(FREEeT 9T 3 AT ST 3T (THTY 9 ; AT a9 H Ueh Jehe il (<) |
fagia: &7 o=t et Sreers Sttt whaT & a9 siaae Afea #ar e |
fagmer, fafeaar, &< o aaie § 9 90T 999+ & |
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Measurement of Time and Motion
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2. T &l THATET & 3T ITeT, T a4T GHT & G99 [or@T | §7 FU 2 G 3.6 km &Y
g4 15 min ¥ T AT & - 7T m/s F FTT FA 3 120 km/h FY ST qTT ANTST 2.5 h
TAAT & - T JTT I (5)
ITC: ITCT = G + qHT ; T = ATA x 0T ; THT = I + 1A (SI FHTE m/s; km/h AT
g | |qTfar: 3.6 km = 3600 m, 15 min = 900 s, ST = 3600 = 900 = 4 m/s |
XEITET : G2 = 120 km/h x 2.5 h = 300 km | AT T T T8I SRISAT TacAT dATieh §aT

AT FHT ATA &l SaTs & HA @T1U |

3. qUfAahT ST GETAAT & THEHAT S STGAT (A 7 A< QAT | 7 SNFa ITeT dT
ITTNT T FLQ & ? ITEAadh S+ & IS8T &T | (5)
I URGHAT  ATET HIT, GHIT T H FHA 0 (TTsT X: &7 10 min 7 20 km) |
AT : GHF q0F | AT e FemsT Y: 20, 15, 15, 25, 20, 25 km) | IrarEra a1
ae i feafa & are aer- e g1 ¥, safau Irer feae 78t w5 o e 91 =
T QU + T GAT (TAT TAIMEAT: 120 km + 1 h = 120 km/h) | BRERET TaH=
T AT ASTe a7 g2 femmar & | areatas strae dir stfasisr wfaat o=

gl a |
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