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Calculate the speed of a .car that travels

NCERT CLASS 7 SCIENCE
CHAPTER 8 : MEASUREMENT OF TIME AND MOTION
In Text Questions & Answers
InText Question 1 (Pase 106)

Q. How was time measured when there were no clocks and watches ?

AI'IS.

Before the invention of modern clocks and watches, time was measured
using natural repeatn'ng cycles (such as the rising and setting of the Sun,
phases of the Moon, and chang:’ng .sea.sons) and e"'ri‘j devices like sundials,
water clocks, hourglassu, and candle clocks.

InText Question 2 (Paae 112)
Q. For races coverin
measuring time. %uf: how can we tell that when com’oar:'nj races for

different distances ?

When comparr'ng races over different distances, we determine who is faster bg
calcuia.ﬁnﬂ the speed of each runner. Speed is the distance covered divided
bﬂ the time taken (Speed = Distance ] Time) The person with the higher

speed is faster, regardless of distance..

the same distance, we can tell who was faster bfj

Ans.

InText Question 3 (Paﬂe 116)

Q. I once watched a part of marathon on a sfmr'ghf: road stretch. I noticed
that some people seemed to be runnfng at the same speed dun’n3 that
distance while some people would speed up or slow down.

How were their motion different?

Ans. People running at a constant speed along a straight road are” executing
uniform linear motion (cover‘r'ng equal _distances ' in egual intervals of time ).
Those who speed up or slow down are execu’h'nj non-uniform linear motion
(c.overfnj unequal distances in equal intervals of time ).

Let Us Enhance  Our Learninﬂ — Exercise Solutions

A train travels [80 km in 3h. Find its Speed in:

150 metres in 10 'seconds. Express your
answer in km/h.
Ans. Given: Distance = 150 m, Time = 10s

: _ Distance 150 o
Speed in m/s = e = 15 m/s

Te convert m/s to km/h, muIﬁPIH by 18/5:

. = 3 )
Speed in km/h = ISx’? = [54 km/h

A runner completes 400 metres in 50 seconds.

Another runner completes the same distance
in 45 seconds. lJho a Sreafer speed
a.nd bﬂ how muﬂh‘ ?

Runner 1: Speed =
Runner 2: Speed = = 8.89 m/s
Difference: 8.89-8 = 0.89 m/s

[Runner 2 has a greater Speed bﬂ 0.89 m/s,r

has

_C.J_Q.—_— Sm/S

Ans.

45

A train travels at a speed of 25 m/s and
covers a distance of 360 km. How much

time does it take?
Ans. Convert Speed to kmfh:
Speed = 25 x 12 = 90 km/h
3 . Distupce = 260
Tive taen = Dt - 360

Ans.

Ans.

Ans.

(i) km/h, (ii) m/s, (iii) What distance will it
4 h if it maintains the same speed
fhroushouf: the Journe:j?

(i) Speed in km/h = 'STO = 60 km/h

(i) Speed in mfs = GOx% = 53_0 16.6% m/s
(i) Distance in 4 hours =

60 km/h x 4 h =[240 km |

The fastest 3atlopfn3 horse can reach the speed
of approximately 18 m/s. How does this compare
to the speed of a train movfng at 72 km/h?
Convert train's speed to m/s:

Train speed = ?.?.x% = 20 m/s

Comparing both: The train (20 mfs) is faster

than the horse (I8 m/s) by [2 m/s].

travel in

o~
g

IE' Disﬁnguish between uniform and non-uniform

motion using the example of a car moving on a
straight hi hwab- with no traffic and a cor
mo\.ﬂ'nﬂ in cf‘fﬂ traffic.

¢ Car on straight highway without +traffic:

Demonstrates uniform _linear motion because
it can maintain a constant speed along a
.sfmighf: path over equal time :'nfcl’va.lg :

* Car in city traffic: Demonstrates non-uniform
linear motion because its speed keeps chan35n3
(sfcppfng, accelerating, siowing down) over time
due to s:‘anals and traffic.
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Data for an object covering distances in
different intervals of time are given in
the table. I—f the objec{' is In unfform
motion, fill in the gaps.

NCERT CLASS 7 SCIENCE
CHAPTER 8 : MEASUREMENT OF TIME AND MOTION
LET Us ENHANCE OUR LEARNING — EXERCISE SOLUTIONS

Data. for the motion of an object are given in

the table, State whether the speed of the
obJ'e.cf is um'form or non—-um’form. Find the

average s peed.

Hence, the gaps are filled as above.

A car covers 60 km in the first hour, 70 km
in the second hour, and 50 km in the third
hour. Is the motion uniform ? J'usfa'f:j your
answer. Find the average speed of the car.

Ans.

Non -unfform_

Nature of motion :

1 Because the car covers unequal: distances
l (60 km, 70 km, 50 ke) in_equal time

intervals (1 hour each).
Total Distance

i Avemge speed =

Total Time
_ 60 + 40 + 50 k_m
1+1+1 h
- 180 km =) km/h
3h

Which f:&,oe of motion is more common in
da.ify life — uniform or non-uniform ?  Provide
three exa.mpfes fram your experience to
support your answer.

ANS.

Non—um’form motion is far more common in

daiiﬁ Effe because movfng bodies mr‘eiy

Exa.mpies 1
@ A person running in a Pa.rk or marathon.

@ A city bus moving between crowded stops
and fmff?c .s:'gna.is :
@ A train accaiemﬁn& out of a station and

siowr'ng down near another.

KEY FORMULAS TO REMEMBER :
Distance /T:‘me

1. Speed =

maintain a constant speed for Eong durations.

i Ave.mge Speed =

Ans' Ans.
Time (s) 0 |10 |20 30|40 |50]|60| 70 Time (s) | 0|10]|20|30|40|50 60|70 8090|100
Distance (m) | 0 | 8 | 16 |24 | 32 | 40 | 48 | 56 Distance (m)| 0 | 6 |10 | 16 |21 |28 | 36 |43 | 49|55 | 60
“Explanation : Speed = DFS‘.*&J"CE e Distance covered in each 10 s interval:
Tipe 0-10: 6 m, 10-20: 4 m, 20-30: 6 m,
From the table : SPéEd = B—M = 0.8 W'I/S 30-40: 5 m, 40-50: 7 m, 50-60: 8 m,
60-70: F m, 70-80: 6 m, 80-90: 6 m,
So, distance increases b3 8 m every 10 s. 90 -100 : 5 m.

These are not eciu.a.i.
o Hence, the speed of the object is non - uniform.
Total Distance

Total  Time

60 m
100 s

Average speed =

0.6 m/s

A vehicle moves a.iong a straight line and

covers a total distance of 2 km. In the first
500 m, it moves at 10 m/s and in the next
500 m at & m/s. With what speed should it
move the remm'm'ng distance so that the total
Journey takes 200 s ? What is the average
speed for the entire J‘oumeﬂ?

Ans. Total distance = 2 km = 2000 m
Total time = 200 s
Part 1: dy = 500 m, v, = 10 m/s
Time &, = d . 500 - 505
Vi 1o
Pﬂi’f 2 o dz = 500 m, Ms = 5 m/s
Time t, = 92 = 590 - 00 s
Va L3

Remaa’nin3 distance :
ds = 2000 — (500 + 500) = 1000 m

Remafm'nj time !

t; = 200 - (50 + 100) = 50 s
Regw’red Speed for rema.fnfng distance :
_ ds . 1000 .
V3 ‘f:_#, 50 20 m/S

Avemger,speed for entire Journey. :
. Total Distance
Total Time

2000 _

Ave.m&e .SPeed =

200

Total Distance
Total Time
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| NCERT CLASS 7 SCIENCE

. CHAPTER 8 : MEASUREMENT OF TIME AND MOTION
'__‘L_ET__!_S_ ENHANCE OUR LEARNING — EXERCISE SOLUTIONS

A car covers a distance of 105 km in the
first hour, 95 km in the second hour and
110 km in the third hour. Is
unfform? Find the average speed of the car.

the motion

® The motion is non—um'ﬁ:rm because the

| car covers unequal distances in

i intervals of' time (105 km, 95 km, 110 km

eguai

in 1 hour each).

': _ Total Distance
f aﬂlverage Speed = e T

105 + 95 + 110 km
1+1+1 h

= 310km = _ [03.33 km/h|
= TR |

f

An athlete runs 1 km in 4 minutes and
another 1 km in 6 minutes. Find his average
speed -For the entire distance.

| Ans.
Total distance = 1 km + 1km
Total time = %4 min + 6 min =

Ammﬁe . P“‘! _ Total Distance

Total Time
= 2 km = |0.2 km/mi'n

10 min

200 =

:, A car travels at a speed of 60 km/h for
2 hours and “then at a speed of 40 km/h
for the next 3 hours. Find the average speed

2 km

10 min

(or)

A c‘:jcir'sf covers a distance of 30 km in
2 hours. For the next 30 km, he takes

3 hours. Find his average 5peeci for the

entire ufourneg §

Ans.
Total cdistance = 30 + 30 = 60 km
Total time = 2+ 3 = 5 hours
Total Distance
Average speed = el T
= £0km 112 kmjh
5h

A train starts fmm rest and accelerates
unffor’mib’ to a .speed of 72 kmﬂ'} in 5 minutes.
Find the acceleration of the train in m/s™

Ans.
Initial speed, u = 0 (starts from rest)
Final speed, v.= 72 km/h_ = 7#2x rss-m/s
= 20 m/s
Time, £ =05 min = 5x60 = 300 s
Acceleration, a = V;“
1
_ 20-0 _ | == m/s?
300 5 "/
= 0.0667 m/s?

A person walks the first 2 km of a speed
of 4 km/h, the next 2 km at 6 km/h and
the next 2 km at 3 km/h. Find the average

Il for the entire journey. speed for the entire Journey.
Ans. Ans. —
| Distance in 2 hours at 60 km/h = 60x 2 = 120 km Part 1: dy = 2km, v, = 4 km/h = 1, :?f == =05h
Distance in 3 hours at 40 km/h = 40 x 3 = 120 km Part 2: d, = 2km, v, = 6 km/h = *z:-f— =3L h
Total distance = 120 + 120 = 240 km Part 3: dy = 2 km, v; =3 km/h 2 £; = % h
Total time = 2+ 3 = 5 hours Total distance = 2 +?+ 22:4 = 6 km
_ Total Distance Total time = 0.5+ g = 0.5+ 1= [.5h
Avemﬁe SP“"“{ = Total Time Avemﬁe spe il e Rf:ii Distance
= 240 km = To Time
_ 5 h 6 km = /h
‘ State whether the following statements are True or False. 2
I ( i ) A b("dﬂ travels a Ia.rﬁe.r' distance in a given time interval when it is mow'ng fasfer. Ans. True
(ii) Speed is same as velocity. Ans. False
(i) An o!y'e.c.f: moving with uniform speed in a simfghf line has uniform veioa'fH‘ Ans. True
(]'V) If an ob‘jg.cf is movin3 in a circular Pa.fh with um'form speed, its veﬂocn'fg is unifbrm, AI"‘IS- False
(v) Avgra_ge. speed of an object can never be equal to its instantaneous speed. Ans. False

IMPORTANT POINTS TO REMEMBER :
Distance [ Time

* Speedf=

% Units of speed :

* Averaﬂe Speed = Total Distance [ Total Time
% Uniform Motion —» Equal distances in equal intervals of time.

* Non-uniform Motion —> Une.;ual distances in
m/s (SI unit), km/h fcommmig used )

e;;un.f_ intervals of time.

s

1



© _QUICK REVISION NOTES & KEY DEFINITIONS .

Chapter 8 : Measurement of Time and Motion |
Topic-wise Textbook Summary & Formulas

1.| MEASUREMENT OF TIME & ANCIENT DEVICES

e Natural ﬁmekee.pinﬂ : Ancient Peopie tracked time usinﬂ Peric—dic events in nature
fri&ing/se‘f:ﬂns Sun for days, Moon phases for months, seasons for Hears).

° Earlﬂ -I_ime-Me.asurins Instruments :

o h‘/
0%

..-'.‘/ | b

= Sundials : Measure time using the cha.nsfng
Iens'ﬁh and Posif:fon o‘f shadows
cast b,‘j Suhn IEHH'E :

—> Water Clocks : Rely on water ﬂowing out of
a marked vessel or a sinking

ﬂoa.ﬁna bowl (Ghaffkauﬂanfra).

+— Ghatika.-

Hmfm

- Hour’slasses ! Measure time bg sand f:rickiing
fmm one Slass bulb to another.

—> Candle Clocks : Candles marked at regufo.r

intervals that indicate time

as Hneg burr down.

2.| KEY DEFINITIONS

o Simple Pendulum : A setup consisting of a small metallic ball (called a bob)
suspended from a rigid support by a long thread.

o Mean Position : The position of rest of a pendulum bob when it is hanging
freeiﬂ without oscillating.

© Osci[[aforgf Periodic Motion : A to-and-fro motion that repeats itself

after resuia.r intervals of time.

e Time Period : The time taken b:j a pendulum or oscfﬂaﬁng sysfem
to complefe one full oscillation.

. Speed: The distance covered bg an object in a unit time.

Distan d v
Speed = L}ﬁ- (Units : m/s, km/h)

o Uniform Linear Motion : Motion of an object cu'.ong a sfm:’ght line with ;j% 1=0 253 3*0 450 (—M)
a constant speed, covering eaual distances in equal intervals of time. Equal distances in equal time,

e Non-Uniform Linear Motion : Motion of an object along a straight line
where its speed keeps chang:'ng, covering unequal distances in

20 35 50 (m)

equal intervals of time. Unequal distances in equal time.

NCERT Class 7 Science  Chapter 8 Page 1 of 2




_QUICK REVISION NOTES & KEY DEFINITIONS

Chapter 8 : Measurement of Time and Motion
jgic—wise Textbook Summaru & Formulas

3.| MOTION — IMPORTANT POINTS 4| TYPES OF MOTION
e Motion is a cha.nge in position of an object with time 1. Uniform Linear Motion : ObJ'ecf covers eq’uai
o It is described in terms of distance, time and speed. distances in egual intervals of time.
o Speed tells us how fast an object is moving. Example : A car moving on a straight highway
o The Pa.ﬁh of motion in a si:mighf: line is called with o traffic.
linear rotion. 2. Non-Uniform Linear Motion : ObJecf covers
s Motoi s bs u.niform e form. uneciuai distances in eqml intervals af time.
Exa.mple.: A car mow'n3 in c.:'fg traffic.
5.1 IMPORTANT FORMULAS
Qu,a.nf:if:g Formula. Meanins Units
SIDE’.BG'. (v) Distance covered Spe.ed is eguai to distance Tfs
V T:'me fa.ken covgre_d'_ Pe.r u.nif‘. f:fme. km/h
Total Distance Average speed is total distance m/s
Average Speed (v Vaug = ; mﬁ .
g =k “’”ﬁ) d Tokal Toise divided bﬂ total time. k:nr/h
2 Distance Time taken is distance
Time. (t) t Speed divided by speed. Siern
Diktance (d.) v Speed - Trina Distance is speeaf. muH:iPi[ed L olemen
bH time.
Contirsion O'f Llisigs 1km/h = % m/s % 1 hour = 60 minutes = 3600 seconds
1m/s = 2 km/h 1km = 1000 m
6.] SUMMARY TABLE SIMPLE PENDULUM — KEY POINTS
Concept K33 Point Example * Mean position (0) is the
Measurement Done usins natural events | Sundial, P osition o]C rest.
o-f s and W[;‘j instruments | Water clock, * A s:'mple Pend.ub.:m shows
before clocks. Hourglass, oscfilaforg (Jpen'odicJ motion.
Candle clock % Time period (T) is the time
Ticd Pl Time taken to ccrmplefe Simple taken *o go A—B—A
one full oscillation. pendulum (Ore full oscillation).
: = Train movin
Uniform Motion E‘i‘;di'si}""is in equal i wnsmg
: speed Ke.H Terms of Pendulum
Non-Uniform Unﬁq,uﬂi dis*“-"‘-:gs in equal | Bus f" city Bob : Small metallic ball ot the end.
Motion intervals of time. traffic Thread : Lighf, inextensible string.
St Distance covered in a Rmr]er, Mean Position : Position of rest of the bob.
= unit time. Cyclist, Car Oscillation : One complete to and fro motion
S Total distance divided Lon3 Journey (A—>B—A).
Avera.ge. Peed by total time. in parts Time Period (T) : Time taken for one oscillation.

KEY TAKEAWAY — Time tells us “when”,

Speed tells us "how fasf".

Motion tells ws "how’. ‘@

NCERT Class 7 Science

Cha.pter 8




QUICK REVISION NOTES & KEY DEFINITIONS

Chapter 8 : Measurement of Time and Motion

Topic-wise Textbook Summary & Formulas

el sl o il

_BAMPLES "OF UNIFORM & NON-UNIFORM MOTION

DISTANCE-TIME GRAPH

Uniform Motion

Non-Uniform Motion

Uniform Motion

Neon-=Uni form Motion

* A car moving on a sfrm‘sht

highwaﬁ with no traffic.

* A car in city traffic.
e A bus that stops at every

Sfmr'&ht line graph.
Distance increases bg
efquai amounts in eq_uai

Curved line gm.Ph
Distance increases bﬂ

uﬂeguai amounts in

| | + A train moving at a constant | bus stop. intervals of time. equal intervals of time.
i spe.ad. on a sfrm'gH: track. e A train ac.ceiemﬁn& aff:er e, Biibinee
i + A conveyor belt of a factory the station and slowing (m) (m)
moving at constant speed. down before the next station.
0 Time (s) i 0 Time (s)

1 PROBLEMS — KEY APPROACH

o Read the Que.sﬂon carefuﬂ.g and note the gi'ven data,
T o lrite the formula that represents the situation.

Remember the Steps
Understand the cluesl':ion

{
Write the formu!a_

4 e Use correct units and convert i-f rzgufmd.

o Substitute the values and calculate.

4
Substitute the values

4
o Write the answer with proper units. Caiiufaf:e
| Write the answer with units

IMPORTANT UNITS SPEED UNITS CONVERSION
4 Quantity ST Unit | Symbol | Other Common Units s " Shorteut
s Towi satorl . A 1 km/h = 25 mfs fu;;’;:’:ﬂ ’"g fadifh
i Length / Distance metre m kilometre (km) 1omls = }33_ km/h ke
Spesd mebv@hperaqgond | /s N Elbesatre:par et (fam/h) =T | itiply by =

REAL LIFE APPLICATIONS
. S'oeea{ helps in designing vehicles and transport systems.

TIPS TO SOLVE NUMERICALS &

 Check the given data and convert units first if needed.

. Idznb'f& what is asked - speed, time or distance. ol

o Use the correct formula. = =
- ~

Show all steps neaﬂﬁ. .
Don't ﬁ:rget to write the unit in the ﬁnai answer.

-

* Time measurement is important in daily activities,
sports, industries and technology.

Clocks and watches are used everywhere - in schools,
homes, offices, ra.ifways, airports, ete.

SUMMARY — AT A GLANCE

Concept Key Idea Formula / Rule Example
Measurement of Time Time measured using natural events Sundial, Water clock, Sundial uses shadow of Sun
and ancient instruments. Hourglass, Candle clock to tell time.
el Diilaearcovsrecd Tal LB time: = Distance Car covers 100 km in 2 h,
P Spend. V) Time spiedt =, 500 ivyf B
Uniform Motion Equal distances in equal . Train moving at constant
’ﬁ’ ifum by el Speed is constant. o g

Non-Uniform Motion Unequal distances in equal Speed  keeps changing. Car in city traffic.
intervals of time.

Total Distance

Average Speed Total distance divided bH _ Total Distance | Car covers 300 km in 5 h,
e nee total time. Average s = Total: Time average speed = 60 km/h
Time . Pericd Time taken far one full = A pendulum takes 2 s to

oscillation. complete one oscillation,

*

Page 3 of 3

Time is measured using natural events and instruments.

KEY TAKEAWAY
*

Motion (s described using s,oeed, distance and time,
Use formulas with correct units to 3-&\‘. accurate answers.

NCERT Class 7 Science s Chapﬁer 8




X QUICK REVISION NOTES & KEY DEFINITIONS=
_g_haEi:er 8 : Measurement of Ii_r_pe and Mot_ig'r}_

ToEic—wEse Textbook Summarﬂ & Formulas

8.| FACTS TO REMEMBER 9.| COMMON CONVERSIONS

. Spe.ed has both maﬂnff:ude and direction.
° Speed of an obJ'eci: may cha.nge; b.‘j

From To
m/s km/h : Multiply by &

changing its direction even if its
magnitude remains the same. km/h m/s : Multiply by A8,

o The SI unit of speed is metre per
second (m/s).

* We commonly use kilometre per hour
(km/h).

e Im/s = 3.6 km/h

o 1 km/h = % m/s

10.] EQUATIONS OF MOTION (FoR UNIFORM LINEAR MO‘I’IOIQ

1. Speed Formula 2. Time Formula 3. Distance Formula
Distance (d) . Distance (d) : s
S = Ti t) = ——— = Distance (d) ='S Time (t
peed (v) Tme ® me (t) Seed () istance (d) = Speed (v) x Time (t)
Units : m/s or km/h Units : s or h Units : m or km

11.| UNIFORM VS NON-UNIFORM MOTION

Um'form Linear Motion Non—Unfform Linear Motion
. ObJ'ecf: moves with constant spe.ea' in a o ObJect moves with cha.ngfns SPeed in a
5frai3ht line. sfrm'ght line.
e Covers eqyuai distances in eciuai intervals e Covers Lmeziuai distances in equal intervals
of‘ time. of time.
ExamP[e : Car movfnﬁ onh a sfm.fghf: hfﬂhwaﬂ Exa.mPIe : Car moving in cf’ﬂ:ﬂ traffic.

with no fra.ﬁqc.

oo ! . : : E ¢ t t i

Om 20 m 40 m 60 m 80 m 0 m 15m 30m 45 m 50 m

0s 10 s 20 s 30s 40 s 0s 10 s 20 s 30 s 40 s
12.| AVERAGE SPEED 13.| TYPES OF TIME

e When sPeed is not constant, we use average .s'veed. e Hour (h), Minute (min), Second (s)

e Awrage speed = otal Distance hour = 60 minutes

o 1
Total Time e 1| minute = 60 seconds
Units : m/s or km/h o 1

hour = 60 x 60 = 3600 seconds

-

7 = : —
Exa.mp[e : A car covers 300 km in 5 hours. | Quick  Conversions
300 k ¢ 1 hour = 60 minutes = 3600 seconds
Avemse SPM = 5 h — = 60 km/h * 30 minutes = 1800 seconds

1 km = 1000 m

KEY TAKEAWAY - Time is measured using natural events and instruments.

* Motion is described using speed, distance and time. *
Unifcrm motion has constant Slaee.ci, non—unl'form motion has cha.nsfng sPeed,
Use correct formulas and units fo solve problems.
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