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O 1 MEASUREMENT

At the end of this lesson, students will be able to

o Understand the fundamental and derived quantities and their units.

Know the rules to be followed while expressing physical quantitiesin Sl
units.

o  Get familiar with the usage of scientific notations.

o Know the characteristics of measuring instruments.

o Usevernier caliper and screw gauge for small measurements.

a

a

2 Le Arning Objectives S "

O

Find the weight of an object using a spring balance.
Know the importance of accurate measurements.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

TEXT BOOK EXERCISES

I. Choose the correct answer :

1. choose the corect one. [QY-'19 & '23]
(@ mm<cm<m<km (b) mm>cm>m>km
(¢ km<m<cm<mm (d) mm>m>cm>km
[Ans : (@) mm <cm <m < km]
2. r ulers, measuring tapes and me# scales are used to measure [April-'23]
(@ mass (b) weight (c) time (d) length

[Ans : (d) length]
3. 1 metric ton is equal to

(@) 100 quintals (b) 10 quintals

(c) 1/10quintals (d) 1/200 quintals [Ans : (b) 10 quintals]
4. Which among the following is not a device to measure mass?

(@ Spring balance (b) Beam baance

(c) Physical balance (d) Digital balance

[Ans : (a) spring balance]
[1]
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2 Sura’s O Science - 9th Std © Unit 01 0 MEASUREMENT
II. Fill in the blanks :

1. Metreisthe unit of . [Ans : length]
2. 1kgof riceisweighed by . [Ans : beam balance]
3. Thickness of acricket ball is measured by . [Ans : vernier caliper]
4. Radiusof athinwireis measured by . [Ans : screw gauge]
5. A physical balance measures small differencesin mass up to

[Ans : 1mg or less]
III. State whether true or false. If false, correct the statement :
1. The Sl unit of electric current is kilogram.
Ans. False.
c orrect statement : The SI unit of electric current isampere.

2. Kilometreisone of the Sl units of measurement.

Ans. False.
c orrect statement : Metre only Sl unit. Kilometre is multiple of metre.

3. Ineveryday life, we use the term weight instead of mass.

Ans.t rue.

4. A physica balance is more sensitive than a beam balance.

Ans.t rue.

5. OneCedsiusdegreeisan interval of 1K and zero degree Celsiusis 273.15 K.

Ans.t rue.

6. With the help of Vernier caliper we can have an accuracy of 0.1 mm and with screw
gauge we can have an accuracy of 0.01 mm.

Ans.t rue.
IV. Match the following : [QY-'23]
1. |Length kelvin Ans. |Length metre
Mass metre Mass kilogram
Time kilogram Time second
Temperature second Temperature kelvin
2. | Screw gauge Vegetables Ans. | Screw gauge Coains
Vernier caliper Coins Vernier caliper | Cricket ball
Beam balance Gold ornaments Beam balance | Vegetables
Digital balance Cricket ball Digital balance | Gold ornaments

V. Assertion and reason type questions :
Mark the correct answer as :
(8 BothA and R aretrue but R is not the correct reason.
(b) Both A and R aretrue and R is the correct reason.
(c) Aistruebut Risfalse.
(d) Aisfasebut Ristrue

enquiry@surabooks.com Ph: 8124201000 / 8124301000



www.surabooks.com

Sura’s 0 Physics - 9th Std o Unit 01 0 MEASUREMENT 3
1. Assertion (A) : The scientifically correct expression is “The mass of the bag is
10 kg”
reason(r) : Ineveryday life, we usetheterm weight instead of mass.

[Ans : (a)both Aandr are true butr is not the correct reason]

2. Assertion (A): 0°C = 273.16 K. For our convenience we take it as 273 K after
rounding off the decimal.
reason(r) : To convert atemperature on the Celsius scale we have to add 273
to the given temperature.
[Ans : (b) both Aandr are true andr is the correct reason]
3. Assertion (A) : Distance between two celestial bodiesismeasuredintermsof light
year.
reason(r) : Thedistancetravelled by thelight in oneyear isonelight year.
[Ans : (b) both Aandr are true andr is the correct reason]

VI. Answer very briefly :

1. Define measurement.

Ans.Measurement is defined as the determination of the size or magnitude of a quantity.
It is the processes of comparison of the given physical quantity with the known
standard quantity of the same nature.

2. Define standard unit. [QY-'19]

Ans.A unit is a standard quantity with which the unknown quantities are compared. Unit
IS the quantity of a constant magnitude which is used to measure the magnitudes of
other quantities of the same nature.

3. What is the full form of si system?

Ans.International System of Units.

4. Define least count of any device. [HY-"19; QY-'23]

Ans.(i) Thesmallest length which can be measured by metre scaleis called least count.
Value of one main scale division

(i) Least count of the instrument = - —
Total number of vernier scale division

5. What do you know about pitch of screw gauge? 0%

Ans.The pitch of the screw is the distance moved by the tip of the screw for one complete
rotation of the head. It isequal to 1 mm in typical screw gauges.

Distance moved by the pitch

No. of rotations by head scale

6. Can you find the diameter of a thin wire of length 2 m using the ruler from your
instrument box?

Ans.Yes, first you have to wound the wire around the scale for 10 cm and count the
number of turnsin it. Then if you divide 10 cm by number of turns which gives the
thickness of the wire.

Pitch of the screaw =

enquiry@surabooks.com Ph: 8124201000 / 8124301000
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VII. Answer briefly :
1. Write the rules that are followed in writing the symbols of units insi system.

[QY-'19; HY-'23; April-'25]

Ans.(i) Units named after scientists are written in lower case. eg. joule, kelvin and
newton.

(i)
(iii)

(iv)
(V)
(Vi)
(vii)
(viii)
(iX)
(x)

2. Write

Symbolsfor the units are always written in lower case. eg. m, kg and s.
However, the symbols for the units derived from the names of scientists are
written in capital letters. eg. C (Celsius), N (newton) and J (joule).

Symbols are not followed by afull stop. eg. 75 cm and not 75 cm.

Symbols are never written in plural. e g. 100 kg, not as 100 kgs.

When temperature is expressed in kelvin, the degree sign is omitted. eg. 283 K
not as 283° K

Use of solidus (/) isrecommended for indicating adivision of one unit symbol by
another unit symbol. Not more than one solidusis used. e g. ms* or m/s.

The number and units should be separated by a space. eg. 15 kgms™® not as
15 kgms™.

Accepted symbols aone should be used. e g. ampere should not be written as
amp and second should not be written as sec.

The numerical values of physical quantities should be written in scientific form.
eg. the density of mercury should be written as 1.36 x 10* kgm™ not as 13600
kgm,

the need of a standard unit.

Ans.A Standard Unit is needed to maintain uniformity in measurements like length,
weight, size and distance. e g: Standard Unit of length is metre.

3. Differentiate mass and weight. [HY-'19 & '23; QY & April-'23 & '24]
Ans.|sl. no. Mass Weight
Fundamental quantity Derived quantity
2. Has magnitude alone —|Has magnitude and direction — vector
scalar quantity quantity
3. It isthe amount of matter | Itisthe normal force exerted by the surface
contained in a body on the object against gravitational pull
Remains the same Varies from place to place
5. Itismeasured using physical | It is measured using spring balance
balance
6. [tsunit is kilogram Its unit is newton

4. How will you measure the least count of verniecaliper?

Ans.Least

Value of one main scale division

count of the instrument (L.C) = _ —
Toa number of vernier scale division
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The main scale division will be in centimeter, further divided into millimetre. The
value of the smallest main scale divisionis 1 mm. In the Vernier scale there will be 10

divisons.

(LO) = Imm

=0.2mm = 0.01cm

VIII. Answer in detail :

1. Explain a method to find the thickness of a hollow tea cup.

Ans.step 1: The Pitch, Least count and the type of zero error of the screw gauge are
determined.
Step 2 : Thegiven cup is placed in between two studs.
step 3: The head screw using the ratchat arrangement is freely rotated until the
given cup is held firmly, but not tightly.
step 4 : Pitch scale reading (PSR) by the head scale and head scale coincidence
(HSC) with the axis of the pitch scale, are found.
step 5: The readings are recorded and the experiment for different positions of the
given cup is repeated.
step 6 : Thethickness of the cup is calculated using the formula PS.R+(HSCxL.C)
step 7 : Then the average of the last column of the table. isfound.
Hence the thickness of a hollow teacup = mm.
2. How will you find the thickness of a one rupee coin? [QY-'23]
Ans.step 1: The Pitch, Least count and the type of zero error of the screw gauge are
determined.
Step 2 : Thegiven coin is placed in between two studs.
step 3: The head screw using the ratchat arrangement is freely rotated until given
one rupee coin is held firmly, but not tightly.
step 4 : Pitch scale reading (PSR) by the head scale and head scale coincidence
(HSC) with are axis of the pitch scale are found.
step 5: The reading are recorded and the experiment for different positions of the
given coin is repeated.
step 6 : Thethicknessof the coin iscomputed using the formulaPS.R+(HSCxL.C)
step 7 : Then the average of the last column of the table is found.
s. [Psa .| Hsc CcHsc =Hsc £|cHsr =cHsc totil:jrsea(ilng
no. | (mm) | (division) | zc (Division) | xLc (mm) | .o r(mm)
1.
2.
3.
mean = mm

Hence the thickness of a one rupee coin

mm
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IX. Numerical Problems :

1.

inian and e zhilan argue about the light yearinian tells that it is 9.46 x 16 m
and e zhilan argues that it is 9.46 x 18 km. Who is right? j ustify your answer.

solution : Both are Correct
In one year we have 365 days.
The total number of second in one year is equal to 365 x 24 x 60 x 60
Distancetravelled by lightin 1 year = (3.153 x 10" x (3 x 10°
9.46 x 1P m.
1Km =1000m=10*m
946 x 10®°m =9.46 x 10 x 10°Km =9.46 x 102 Km
t he main scale eading while measuring the thickness of a rubber ball using
vernier caliper is 7 cm and thev ernier scale coincidencés 6. Find the radius of
the ball.
solution : MSR
VC
LC
Diameter = DR
Diameter D

7cm

6cm

0.1 mm=0.01cm

MSR+ (VCxLC) = 7+0.06cm
7.06 cm

D _7.06
2

RadiusR =23 =353cm

Theradiusof thebal = 3.53 cm (or) 0.0353 m
Find the thickness of a five rupee coin with the screw gauge, if the pitch scale
reading is 1 mm and its head scale coincidence is 68.

solution : PSR 1mm =1x10°m
HSC 68
LC 0.01 mm =0.01x 10°m
Total reading PSR + (HSC x LC)
.~ Thickness of the five rupee coin 1 <102 + (68 x 0.01x 10°) m

.. Thickness of the five rupee coin = 1.68 x 102 m=1.68 mm
Find the mass of an object weighing 98.
solution : W mg
W = 98N
g 9.8 m/&
W 98

EZ@:lOkg.

25 CIntext Activities

m

ACTIVITY - 1

Using Vernier caliper find the outer diameter of your pen Cap.\ w
Aim : To find the outer diameter of the pen cap. '

Materials required : Vernier caliper, pen cap.
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solution :
MSR VSR :
S. No. . VSR=(VSCxLC) | Diameter =MSR+VSR
(cm) | (division)
1 9 34 34x0.01=0.34 9+0.34=934
2. 9 36 36 x 0.01=0.36 9+0.36=9.36
3. 9 35 35x0.01=0.35 9+0.35=9.35
Mean D = 9.35 cm
r esult : The outer diameter of the pen cap =9.35 cm [End of the activity]
ACTIVITY - 2
Determine the thickness of a single sheet of your science textbook with the help of a
Screw gauge.
s No. | PSR HSC HSR (mm) TR (mm) t = PSR + HSR
" (mm) | (division) | HSR=HSCxLC mm
0 29 0.29 0.29
0 30 0.30 0.30
0 31 0.31 0.31
Mean thickness't' of the sheet =0.30
LC = Least Count
PSR = Pitch Scale Reading
HSC =  Head Scae Coincidence
HSR = Head Scale Reading
TR = Total Reading
r esult : The thickness of the single sheet is=0.30mm. [End of the activity]
Government Exam Questions
1. 1 Angstrom (A°) = [HY-"23]
a 10%m b) 10*m ¢ 10°m d) 10’m [Ans : 10m]
1. Match the following. %
columni c olumniii Ans. columni columniii
Electric Current kg Electric Current ampere
Luminousintensity | ampere Luminousintensity |candela
Temperature candela Temperature K
Mass K Mass kg

enquiry@surabooks.com Ph: 8124201000 / 8124301000
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1. Explain a method to find the diameter of spherically body. [QY-'19]

Ans.Procedure :
(i) Findtheleast count of the Vernier caliper.
(i) Find the zero correction of the Vernier caliper.
(ii1) Fix the object firmly in between the two lower jaws of the Vernier.
(iv) Measure the main scale reading and the Vernier scale coincidence.
(v) Repesat the experiment by placing the jaws of the Vernier at different position of
the object.
(vi) Use the below formula to find the diameter of the object.

Diameter of object =d=MSR + (VC x LC) £ ZC (cm)

¥ Additional Questions

I. Choose the correct answer :

Length is

(8 Theamount of matter in an object

(b) The amount of space an object takes up.

(c) Thedistance between two points.

(d) Theamount of stuff in an object [Ans : (c)t he distance between two points]
2. Massis :

(@ The distance between two points

(b) The distance between three points

(c) Theamount of matter contained in an object

(d) The amount of space an object occupies.

[Ans : (c)t he amount of mattercontained in an object]

3. Unit used to measure length

(@ metre (b) litre

(c) gram (d) cubic metre (mq) [Ans : (a) metre]
4. Unit which is used to measure mass

@ ml (b) 1 (c) cm (d) gram

[Ans : (d) gram]
5. How many metres ae there in 1 nanometer?
(@ 10%°m (b) 10°m (o 10°m (d) 10"m
[Ans : (b) 10°m]
6. What unit will you use to measure the length of ouclassroom?
(@ km (b) m (c) cm (d mm
[Ans : (b) m]
7. t he Kelvin is the basic unit of
(@) temperature (b) mass (c) length (d) volume
[Ans : (a) temperature]
8. consists of ‘U’ shape metal frame
(@) Screw gauge(b) Vernier caliper (c) Beam balance (d) Spring baance
[Ans : (a) screw gauge]
9. Least count of a vernier caliperis cm.
@ 1 (b) 0.1 (¢ o0.01 (d) 0.001
[Ans : (c) 0.01]
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10. if no objectis placed on the hook, then the pointer of the spring balance reads

@ 3 (b) 2 (¢ 1 (d) O[Ans: (d) O]
11. si unit of mass and weights a :
(& kg, N (b) N, kg (0 K,N (d) N,K

[Ans : (a) kg,n]
12. Units named after scientists

(@ lower case (b) upper case

(c) both (a) and (b) (d) neither (@) or (b)[Ans : (a) lower case]
13. Aninstrument that is used to measure the diameter of a cricket ball is R

(@) Screw guage (b) Meter scae

(c) Vernier caliper (d) Spring balance

[Ans : (a) vernier caliper]
14. Distance betweert hennai and Kanyakumari can be found in

(@ Kilometres (b) Metres (c) Centimetres (d) Millimetres.
[Ans : (a) Kilometres]

II. Fill in the blanks :
1. Theprecision of vernier calipersis mm. [Ans : (a) 0.1mm]
2. Thegravity accelerates any object, the distance fallen is proportional to

[Ans : time squared]
3. Sl unit of electric current is . [Ans : ampere]
4. Larger unit for measuring timeis . [Ans : millennium]
5. Thevalue of an astronomical unit is . [Ans : 1.496 x 16'm]
6. Massisa quantity. [Ans : scalar]

IIl. State whether true or false. If false, correct the statement :
1. The precision of screw guageis 0.001cm.

Ans.true.

2. Theunit of amount of substanceis candela

Ans. False.
c orr ect statement : The unit of amount of substanceis mole.

3. Thesymbol for the unitsderived from the namesof scientistsarewrittenin capital | etter
Ans.t rue.
4. Yardwas used asthe unit of length.
Ans.t rue.
5. Micronisaso known as micro-metre
Ans.t rue.
6. A vernier caliper using the scale invented by Galileo.
Ans. False.
c orrect statement : A vernier caliper using the scale inventedPierre vernier.
7. The Sl unit of massiskg.
Ans.t rue.
8. Weight has both magnitude and direction.
Ans.t rue.
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IV. Match the following :

1.

[y

column -i column -ii Ans.| column -i column -ii
FPS Metre, kilogram and FPS Foot, pound and
second second
CGS Foot, pound and second CGS centimetre, gram and
second
MKSor Sl | centimetre, gram and MKSor Sl | Metre, kilogram and
second second
columnii c olumniii Ans.| columni c olumniii
10 years 1 year 10 years 1 decade
10 centuries | 1 century (100 years) 10 centuries | 1 millennium
10 decades | 1 millennium 10 decade 1 century (100 years)
365.24 days | 1 decade 365.24 days |1 year
columni columnii | Ans. columni columniii
Angle m Angle radian
Solid angle radian Solid angle steradian
Length S Length m
Time steradian Time S
columni c olumniii Ans. columni columnii
Millimeter 10"°m Millimeter 10°m
Nanometer 103m Nanometer 10°m
Angstrom 10°m Angstrom 10%m
Fermi 10m Fermi 105m
columni c olumniii Ans. columni c olumniii
Temperature Beam balance Temperature Thermometer
Mass Ruler Mass Beam balance
Length Digital clock Length Ruler
Time Thermometer Time Digital clock

r eason(r )
(@)
(b)

Assertion and reason type :
Assertion (A) :

Both have dimensions of time.

Light year and wave length both measure distance

Both A and R are true but R is not the correct explanation of A.
Both A and R are true and R is the correct explanation of A.

Aistruebut R isfase.
Aisfasebut Ristrue.

(©
(d)

[Ans : (c) Ais true butr is false]
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2.

VL

1.

2.

3.

Assertion (A) : Density isaderived physical quantity
reason(r ) : Densty cannot bederived fromthefundamental physical quantities.
(8 BothA and R aretrue but R is not the correct explanation of A.

(b) Both A and R are true and R is the correct explanation of A.
(c) Aistruebut Risfalse.
(d) Aisfasebut Ristrue. [Ans : (c) Ais true butr is false]
c orrect statement : Density can be derived frommass and volume.
Assertion (A) :  Mass, Length and Time are fundamental physical quantities.
reason(r) : They areindependent of each other.
(@ BothA and R aretrue but R is not the correct explanation of A.
(b) Both A and R are true and R is the correct explanation of A.
(c) Aistruebut Risfase. (d) Aisfasebut Ristrue.
[Ans : (b) both Aandr are true andr is the correct explanation of A]
Assertion (A) :  The Sl system of units is the improved system of units for
measurement.
reason(r) : TheSl unitof massiskilogram.
(@) Both A and R aretrue but R is not the correct reason.
(b) Both A and R are true and R is the correct reason.
(c) Aistruebut Risfase. (d) Aisfasebut Ristrue.
[Ans : (b) both A and r are true andr is the correct reason]
Assertion (A) :  The skill of estimation isimportant for al of usin our daily life.
reason(r) : Theskill of estimation reduces our consumption of time.
a) BothA and R aretrue but R is not the correct reason.
b) Both A and R are true and R is the correct reason.
c) Aistruebut Risfase d) Aisfasebut Ristrue.
[Ans : (b) both Aandr are true andr is the correct reason]
Comprehensive type :
(a) The speed of abody gives us an idea of how slow or fast that a body is moving.
Speed of abody isthe distance travelled by it per unit time. The Sl unit of speed
is metre per second. It isascalar quantity. The speed of arunning cab at any

instant of time is shown by an instrument called, ’speedometer’ and the distance
travelled by a car is measured by another instrument called, ‘ odometer’.

Which of the following is not correct unit of speed?
(@& cmls (b) mis (c) km/h (d) kmis.
[Ans : (d) km/s]
If the distance travelled by the cab in 3 hours is 120 km, then its speed will be
(@ 40m/s (b) 40 km/s (c) 40km/h (d) 40 km/min
[Ans : (c) 40 km/h]
The formula for finding the speed of the cab is
(@) Distance = speed x time (b) velocity = distance x time
(c) time=distance x velocity (d) None of these.
[Ans : (a) Distance = speed x time]
(b) r ead the passage and answéhne questions given below.
Massisthe amount of matter contained in an object. M easurement of mass helps
us to distinguish between lighter and a heavier body. Beam balance, spring
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balance and electronic balance are used to measure mass of different objects.
The Sl unit of mass is kilogram (kg). But different units are used to measure
the mass of different objects depending upon their weight. e.g. weight (mass)
of atablet is measured in milligrams (mg), weight of a student is measured in
kilogram (kg), and weight of atruck with goods is measured in metric tons. 1
metric ton is equal to 10 quintals and 1 quintal is equal to 100 kg. 1 gramis
equal to 1000 mg.

1. t he value of 1 metric ton is equal to
(& 1000 kg (b) 10 quintas (c) 1000,000g (d) 100kg
[Ans : (a) 1000 kg (or) (b) 10 quintals]
2. How will you measure weight of a tablet?
(@ kg (b g (0 mg (d) none of these.
[Ans : (c) mg]
VII. Answer very briefly :

1. Write the units which are used to measure long distances.
Ans.km, AU, light year, parsec.
2. Define Astronomical unit.

Ans.AU is defined as the average distance between the earth and the sun.
1AU =1.496 x 10"m.

3. Define light year.
Ans.The distance travelled by light in one year in vacuum.
1 light year = 9.46 x 10*m.

4. convert the temperature from Fahrenheit into c elsius & Kelvin.

Ans. °Fto °c °Fto K
1.8

5. convert 100 into Kelvin.
Ans.100 + 273 =373 K. ie.°C+ 273

6. Convert 112°F into K.

e (F=32
1.8
7. Write the principle of screw gauge.
Ans.(i) When ascrew isrotated in a nut, the distance moved by the tip of the screw is
directly proportional to the number of rotations given.
(i) Hence principle of the screw is considered as the principle of screw gauge.

8. What are the kinds of units?
Ans.l. Fundamental or basic units
2. Derived units
9. give some examples of fundamental units.
Ans.The examples of fundamental units are kg for mass, m for length, sfor time.

A L0273 = %Jr 273= f—g L 273= 4444 + 273 = 317.44K
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10. g ive some examples of derived units.

Ans.The units of area, volume, density.

11. What is the standard unit of weight?

Ans.Newton is the standard unit of weight.

12. What is the standard unit of mass?

Ans.Kilogram is the standard unit of mass.

13. Define Mass.

Ans.Mass is the amount of matter contained in a body.

14. Define Weight.

Ans.The force with which the earth attracts a body towards its center is called weight.
15. What is the si unit of temperature?

Ans.Kelvinisthe Sl unit of temperature.

16. What is the measuring unit of the thickness of a plastic carry bag?
Ans.1 micron = 10°m (or) pm.

VIII. Answer briefly :

1. Write temperature conversion.
Ans.Temperature Conversion (Exact)

From t o Fahrenheit t oc elsius t o Kelvin
F-32 F-32
H o] o - 27
Fahrenheit (°F) F ( m ) [ 18 + 3]
Celsius (°C) (Cx1.8)+32 °C °C+ 273
Kelvin (K) [(K—-273) x 1.8] + 32 K -273 K

2. Write about the positive zep error in screw gauge instrument.
Ans.When the plane surface of the screw and the opposite plane stud
on the frame are brought into contact, if the zero of the head
scale lies below the pitch scale axis, the zero error is positive.
For example, the 5" division of the head scale coincides with the
pitch scale axis, then the zero error is positive and is given by
Z.E=+(nx LC)where‘n’ isthe head scale coincidence. In this
case, Zero error = + (5 % 0.01) = 0.05 mm. So the zero correction

is—0.05 mm.

3. Write si units for the fundamental quantity. Positive Zero error
ADS. basic Quantity Unit

Length metre

Mass kilogram

Time second

Electric current ampere

Temperature kelvin

Amount of substance mole

Luminous intensity candela
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4. convert the following units in metre.
Ans. smaller units value in metre
centimetre (cm) 10°m
millimetre (mm) 102 m
micron or pm 10°%m
nanometre (nm) 10°m
angstrom (A) 10°m
fermi (f) 10m
5. Draw and mark the parts of vernier caliper
Ans.PARTS Marked in the Vernier caliper
1. Lower fixed jaw
2. Upper fixed jaw
3. Lower movable jaw P
4. Vernier scae
5. Retainer peLtipe
6. Manscae
7. Depth probe.
IX. Numerical Problems :
1. Apiece of iron of volume 40criwhose density is 6.8g/ctnFind the mass of iron.

solution :

Given, density of iron,D = 6.8g/lcm®
volumeof iron,V = 40cm?
massof ironnM = VXD [.. mass=volume x density]
= 40 J}rﬁ‘;x@
m = 272.0g.

solve :t he mass of 40 apples in a box is 5 kg.

() Find the mass of a dozen of them.
(i) express the mass of one apple in gram.
solution :
0] 40 apple=5kg = 5000 g
_ 5006
lapple = 40
lapple = 125¢
~. 1dozen = 12apples
12 apples = 125x12¢g
12 apples = 1500 g.
(i) 40 apples = 5000¢g
lapple = %gog =1259
Themassof 1apple = 125¢.
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X. Answer in detail :

1.

How will you find Zero Error of the screw gauge?

Ans.Zero error of a screw gauge :

2.

When the movable stud of the screw and the opposite fixed stud on the frame are
brought into contact, if the zero of the head scale coincides with the pitch scale axis
thereisno zero error.
Positive zero error:
When the plane surface of the screw and the opposite plane
stud on the frame are brought into contact, if the zero of
the head scale lies below the pitch scale axis, the zero error 10
is postive. For example, the 5" divison of the head scale
coincides with the pitch scae axis, then the zero error is
positive and is given by
ZE =+ (n x LC) where ‘n’ is the head scale coincidence. In
this case, Zero error = + (5 x 0.01) = 0.05mm. So the zero
correction is—0.05 mm.
n egative zeo error :
When the plane surface of the screw and the opposite plane stud on
the frame are brought into contact, if the zero of the head scale lies
above the pitch scale axis, the zero error is negative.
For example, the 95th division coincides with the pitch scale axis,
then the zero error is negative and is given by

ZE —(100-n) xLC

ZE —(100-95) x LC
—5x0.01) =—0.05mm
The zero correction is+ 0.05 mm
How will you find Zero Error of Vernier Caliper? Explain.

Positive Zero error

Negative Zero Error

Ans.Zero error :

(i) Unscrew the dider and move it to the left, such that both the jaws touch each
other. Check whether the zero marking of the main scale coincides with that of
the Vernier scale.

(i) If they are not coinciding with each other, the instrument is said to posses zero
error. Zero error may be positive or negative.

(iii) If the zero mark of the Vernier is shifted to theright, it is called positive error.

(iv) Ontheother hand, if the Vernier zero is shifted to the left of the main scale zero
marking, then the error is negative.

Positive zero error: T|||||||||1|||||\

(1)  From the figure you can see that zero of the vernier scale (RELILRAL)
is shifted to the right of zero of the main scale. w

(i) In this case the reading will be more than the actua
reading. N

(iii) Hence, this error should be corrected. In order to correct ~ Positive zero error
this error, find out which vernier division is coinciding
with any of the main scale divisions.

(iv) Here, fifth vernier division is coinciding with a main scale division.

(v) So, positive zero error =+5 x LC =+5x 0.01 = 0.05 cm.

n egative zeo error :

(i) You can seethat zero of the vernier scale is shifted to the left of the zero of the
main scale.
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3.

Ans.

(i) So, the obtained reading will be less than the actual
reading.

(iii) To correct this error we should first find which
vernier division is coinciding with any of the main
scale divisions, aswe found in the previous case.

(iv) Inthiscase, you can seethat sixth lineis coinciding.
But, to find the negative error, we can count backward

(from 10).
(v) So,the4™ lineis coinciding. Therefore, negative zero error

=4xLC =-4x001=-004cm.

Write short note on the following : 1

() common balance (i) Physical balance

(i) Digital balance (iv) spring balance

c ommon (beam) balance : |

A beam balance compares the sample mass with — e ‘_A o
a standard reference mass (Standard reference pa—
masses are 5g, 10g, 20g, 50g, 100g, 200g, 500g, Common beam balance
1kg, 2kg, 5kg). This balance can measure mass ;
accurately up to 59

Physical balance :

This balance is used in labs and is similar to
the beam balance but it is a lot more sensitive
and can measure mass of an object correct to a
milligram. The standard reference masses used
in this physical balance are 10 mg, 20 mg, 50
mg, 100 mg, 200mg, 500 mg, 1 g, 29, 59, 10 g,
20 g, 50 g, 100g, and 200 g.

Digital balance :

Nowadays, for accurate measurements digital
balances are used, which measure mass
accurately even up to afew milligrams, the least
value being 10 mg (Figure 1.11). This electrical

device is easy to handle and commonly used in : e
jeW_e”ery shops and labs. Digital balance
spring balance :

This balance helps us to find the weight of an
object. It consists of a spring fixed at one end and
ahook attached to arod at the other end. It works E -
by ‘Hooke's law’ which states that the addition Spring balance
of weight produces aproportional increasein the

length of the spring. A pointer isattached to the rod which slides over agraduated scale
on the right. The spring extends according to the weight attached to the hook and the
pointer reads the weight of the object on the scale.

Q.6H

enquiry@surabooks.com Ph: 8124201000 / 8124301000

n egative zero error




www.surabooks.com

Uni t

02

[\ Le Arning Objec  tive S Y @

MOTION

students will be able to

o Listthe objectswhich are at rest and which are in motion around them.

o Understand distance and displacement. :

o Determine the displacement and distance covered by an object describing a:
circular path . :

Classify uniform motion and non-uniform motion.

Relate accel erated and unaccel erated motion.

Deduce the equations of motion of an object from velocity — time graph.

Write the equations of motion for afreely falling body.

Understand the nature of circular motion.

Identify centripetal force and centrifugal force in day to day life.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

TEXT BOOK EXERCISES

I. Choose the correct answer :
1. the area under velocity — time graph represents the

(@ velocity of the moving object.  (b) displacement covered by the moving object.

(c) speed of the moving object. (d) acceleration of the moving object.

[Ans : (b) displacement coveed by the moving object]

2. Which one of the following is most likely not a case of uniform circulamotion?

(@ Moation of the Earth around the Sun.

(b) Motion of atoy train on acircular track.

(c) Moation of aracing car on acircular track.

(d) Motion of hours hand on the dial of the clock.

[Ans : (c) Motion of a racing car on a cicular track]

3. Which of the following graph represents uniform motion of a moving particle?

4
/ (b) © / (@

Time —» Time — Time — Time—

/)

Time —

St

Digance—
Distance -

Distance —

(@

D

sance—

[Ans : (b)

D

[17]
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4. the centrifugal force is
(@) areal force.
(b) theforce of reaction of centripetal force.
(c) avirtua force.

(d) directed towards the centre of the circular path. [Ans : (c) a virtual force]

II. Fill in the blanks :
1. Speedisa guantity whereas velocity isa quantity. )
[HY-'19; QY-'23] [Ans : scalar, vector]
2. The dope of the distance —time graph at any point gives . [Ans : speed]
3. Negative accelerationis called . [Ans : retardation (or) deceleration ]
4. Areaunder velocity — time graph shows . [Ans : displacement]

II1. State whether true or false. If false, correct the statement :

1. The motion of a city bus in a heavy traffic road is an example for uniform motion.

Ans.False.
c orrect statement : The motion of a city bus in a heavy traffic road is an example
for non-uniform motion.

2. Acceleration can get negative value also.

Ans.frue.

3. Distance covered by a particle never becomes zero but displacement becomes zero.

Ans.true.

4. Thevelocity —timegraph of aparticlefalling freely under gravity would be a straight
line parallel to the x axis.

Ans.False.
c orrect statement : The velocity - time graph of a particle moving at uniform
velocity, would be straight line parallel to thex axis.

5. [Ifthe velocity — time graph of a particle is a straight line inclined to X-axis then its
displacement — time graph will be a straight line.

Ans.frue.

IV. Assertion and reason type questions :

Mark the correct choice as:
(a) If both assertion and reason are true and reason is the correct explanation of
assertion.
(b) Ifboth assertion and reason are true but reason is not the correct explanation of
assertion.
(c) If assertion istrue but reasonisfalse.
(d) If assertion isfalse but reason istrue.
1. Assertion : Theaccelerated motion of anobject may be dueto changein magnitude
of velocity or direction or both of them.
r eason : Acceleration can be produced only by change in magnitude of the
velocity. It does not depend the direction.
[Ans : (c) if as=ertion is true but reason is false.]
2. Assertion : The Speedometer of acar or amotor-cycle measuresits average speed.
r eason : Average velocity isequal to total displacement divided by total time
taken. [Ans : (d) if assertion is false buteason is true]

enquiry@surabooks.com Ph: 8124201000 / 8124301000



www.surabooks.com

Sura’s 0 Physics - 9th Std o Unit 02 o MOTION 19

3. Assertion : Displacement of abody may be zero when distance travelled by it is
not zero.

r eason : The displacement is the shortest distance between initial and final
position.

[Ans : (a) if both assertion and eason are true and reason is the
correct explanation of assertion]

V. Match the Following :

List i List ii
1. | Motion of abody covering equal t
distancesin equal intervals of time A §
g Time —»
2. | Motion with non uniform acceleration ;
b |8
>
Time —
3. | Constant retardation 4
c |8 i
2
Time —
4. | Uniform acceleration t
D |f
>
Time —
Ans. List i List ii
1. [ Motion of abody covering equal 4
distances in equal intervals of time A |8
P
Time —»
2. | Motion with non uniform acceleration 1
b |5/
> "
Time —
3. | Constant retardation t
> L~
Time —
4. | Uniform acceleration 4
2
D |8
>0
Time —

VI. Answer briefly :

1. Define velocity. [QY-'23]

Ans.(i) Velocity is the rate of change of displacement. It is the displacement in unit
time. It isavector quantity. The Sl unit of velocity isms™.

(i) Thus, Velocity = Displacement / time taken.
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2. Distinguish distance and displacement. [QY-'19; April-'24]
Ans.[sl. no. Distance Displacement
1 | Theactual length of the path The change in position of a
travelled by a moving body moving body in a particular
irrespective of the direction direction
2 It isa Scalar quantity It isaVector quantity

3. What do you mean by uniform motion?

Ans.Anobjectissaid to beinuniformmotionif it coversequal distancesin equal intervals
of time however big or small these time intervals may be.

4. compare speed and velocity. [QY & HY-'23 & '24; April-'23,'24 & '25]
Ans.|sl. no. speed v elocity
1. |lItistherate of change of It isthe rate of change of displacement

distance with respect to time | with respect to time

2. |Itisascalar quantity having [ Itisavector quantity having both
magnitude only magnitude and direction

3. | Speedisvelocity without a Velocity is speed in a particular direction
particular direction

4. |[ltismeasuredinms?in S| It isalso measured in ms™ in a particular
system directionin Sl system

5. | Speedin any direction would | Veocity can get both positive and negative
be a positive quantity, since | vaues. If velocity in onedirectionis

the distance in any direction is | assumed to be pogtive then the velocity in
a positive quantity. the opposite direction would be anegative
quantity. Velocity can get zero value also.

5. What do you understand about negative acceleration?

Ans.If v <u, (i.e.) if final velocity is less than initial velocity, the velocity decreases with
time and the value of acceleration is negative.
n ote : Negative acceleration is called retardation or deceleration.

6. is the uniform circular motion accelerated? ive reasons for your answer.

Ans.When an object is moving with a constant speed along a circular path, the changein
velocity is only due to the change in direction. Hence it is accel erated motion.

7. Whatis meant by uniform circular motion? g ive two examples of uniform circular
motion.

Ans.When an object moves with constant speed along acircular path, the motioniscalled
uniform circular motion.
example :
1. The Earth moves around the Sun in the uniform circular motion.
2. The Moon movesin uniform circular motion around the Earth.

VII. Answer in detail :

1. Derive the equations of motion by graphical method. [QY-'19]
Ans. Equations of motion from velocity —time graph:
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(@)

@)

u

Velocity —-

o

Theinitial velocity of the object
The final velocity of the object
Time

Also from the graph we know that,

1. First equation of motion :
By definition, acceleration

Time—- E

Graph shows the change in velocity with time for an uniformly accelerated object.
The object starts from the point D in the graph with velocity u. Its velocity keeps
Increasing and after time t it reaches the point B on the graph.

u=0D =EA
v=0C=EB
t=OE =DA
AB=DC

= change in velocity / time
(final velocity — initial velocity)/time

= (OC-0D)/OE
= DC/OE
a = DC/t
DC = AB=at
FromthegraphEB = EA +AB
v = u+at| »(1)

Thisis first equation of motion.
2. second equation on of maotion :
From the graph the distance covered by the object during time, t is given by the

area of quadrangle DOEB
s

Areaof the quadrangle DOEB
Area of the rectangle DOEA + Area of the
triangle DAB

(AE x OE) + (1/2 x AB x DA)

s

ut + 2 (at?) ————(2)

Thisisthe second equation of motion.

3. third equation of motion :

From the graph the distance covered by the obj ect during time, t is given by the
area of the quadrangle DOEB Here DOEB is atrapezium. Then,

s = Areaof trapezium DOEB
= % x sum of length of parallel side x distance
between parallel sides
= % x (0D + BE) x OE
S = Yax(u+v)xt
Sincea=(v—u)/t ort = (v—u)/a
Therefores = Y2x(v+u)x(v—u)/a
2as = V2—u?
| v = \?+2as] > (3)

Thisisthe third equation of motion.
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2. explain differ ent types of motion. [QY & April-'23]
Ans.Different types of motion :

(i)
(i)
(iii)

(iv)

Linear motion : The motion of an object along a straight line is known as
linear motion. e x : Car moving on a straight road.

circular motion : The motion of an object along a circular path is known as
circular motion. e x : Earth revolving around the sun.

Oscillatory motion : Repetitive to and fro motion of an object at regular
interval of timeis called as oscillatory motion. e x : Motion of pendulum of a
clock.

r andom motion : The disordered or irregular motion of a body is called
random motion. Otherwise, Motion of the object which does not fall in any of
the above categories is called random motion. ex : Movement of fish under
water.

VIII. Exercise Problems :

1. Aballis gently dropped from a height of 20 mif its velocity increases uniformly
at the rate of 10ms?, with what velocity will it strike the ground? After what
time will it strike the ground?

Ans.Here we have

a)

b)

Final velocity, v
Time, t ?
Calculation of final velocity, v

Initial velocity,u = 0
Distance,s = 20m
Acceleration,a = 10m/s?
= ?

We know that, v2 = W?+2as

vV = 0+2x10%x20

V2 = 400
v = 20m/s

c alculation of time, t
Weknow that,v = u+at

20 = 0+10t

20 = 10t
t = 2s

.. Ball will strike the ground at a velocity of 20 ms™
.. Timetaken to reach the ground = 2s.

2. An athlete completes one round of a aoular track of diameter 200 m in 40 s. What
will be the distance covered and the displacement at the end of 2 m and 20 s?

Ans.Given

Diameter = 200m
Timeof onerotation = 40s
Diameter of thetrack = 200m
Radius of track = Diar;eter: 220 =100 m
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Finding Distance:

Now,

Timetakento cover 1round = 40s (1 min =60s)

Total timeathletlemoves = 2min20sec=2x60+20=140s
Distance covered in 1 round = Circumference of circle
= 2nr=2xmx100 =200t m

Thus,
Distance coveredin40s = 200wt
Distancecovered in1s = 238“ =5mm

Distance covered in 140 s= 140 x 5zt = 7001 = 700x% 272 =100x22=2200 m

Finding Displacement
Now, it isgiven that it takes 40s to cover 1 round and he covers a distance of

2200min2mand 20 s.

We find total number of rounds
Tota Distance cuered

Distance cwered in 1 rounc

7007
= 500n =5 = 3.5 rounds

Therfore, J

If he started from A, After 140s, he will be at B

Thus, A B
Displacement Straight linefrom A to B '

Diameter of the circle

Total rounds

200m
3. Aracing car has a uniform acceleration of 4m=. What distance it covers in 10s
after the start? [HY-'23; April-'24]

Ans. Here we have

Acceleration,a = 4m/s?

Initial velocityu = 0

Timet = 10s
Distance (s) covered = ?
We know that, s = ut+ 1 at?

s = (0x10) + % x 4 x 10
= l x 4 x 100
2
= 200 m
Thus, racing car will cover a distance of 200 m after start in 10s with given

acceleration.
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&5 Intext Activities
ACTIVITY - 1

L ook around you. You can see many things. arow of houses, largetrees, small plants,
flying birds, running cars and many more. List the objects which remain fixed at their
position and the objects which keep on changing their position.

solution :

1.  Row ofhouses, large trees, small plants are the examples, of immovable objects.
2. Flying birds, running cars and buses are the examples of movable objects.

rAcTivi‘ry to be done by the students themselves P’

il N

ACTIVITY - 2

Tabulate the distance covered by a bus in a heavy traffic road in equal intervals of
time and do the same for a train which is not in an accelerated motion. From your
table what do you understand?

The bus covers unequal distance in equal intervals of time but the train covers equal
distancesin equal intervals of time.

solution :
Distance covered by a Dlstgnce cgvered U7
. t r Ain which isn Ot
BUS in a heavy traffic . .
in an accelerated motion

In first 10 minutes = 1 km. In first 5 minutes = 2 km.

Next 10 minutes = 2 km. Next 5 minutes = 2 km.

Next 10 minutes = 1.5 km Next 5 minutes =2 km

Coversunequal distanceinequal intervals | Coversequal distancesin equal intervals

of time. of time

Such motion is called Non Uniform | Such motion is called Uniform Mation.

Motion.

ACTIVITY -3
Observe the motion of a car as shown in the figure 4m
; OWT D — C

and answer the following questions:
Compare the distance covered by the car through 3rT” o
the path ABC and AC. What do you observe? v f{am
Which path gives the shortest distance to reach
D from A?Isit the path ABCD or the path ACD A —
or the path AD? 4m B
solution :

1. Distance covered by the car through the path ABCD =4m + 3m +4m =11 m
and the distance covered by the car through the path ACD =5m + 4m=9m. The
distance covered by the car through the path ABCD is large compared to ACD.

2. The shortest distance to reach D from A is path AD = 3m.
3. Thetotal distance covered by the car ABCDA = 14 m. It finally reaches to A.
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ACTIVITY - 4

Take a large stone and a small eraser. Stand on the top of a table and drop them
simultaneously from the same height? What do you observe? Now, take asmall eraser
and a sheet of paper. Drop them simultaneously from the same height. What do you
observe? This time, take two sheets of paper having same mass and crumple one of
the sheets into a ball. Now, drop the sheet and the ball from the same height. What
do you observe?

solution :

Both the stone and the eraser have reached the surface of the Earth amost at the
same time.

The eraser reaches first and the sheet of paper reaches later.

The paper crumpled into a ball reaches ground first and plain sheet of paper reaches

later, although they have equal mass. It is because of air resistance. The magnitude
of air resistance despends on the area of object exposed to air. So the sheet of paper
reaches |ater.

Government Exam Questions

1. Unit of acceleration is [QY-'19]
(@ mst (b) ms? () ms (d) ms?
[Ans : (b) ms?
2. the magnitude of the centripetal force is given by (F= ) %
2
@™ oY © = @ ma o
' ' T [Ans : (@) ——]

3. inindiathe voltage of alternating curent used for domestic purpose is
(8 50V (b) 5V (c) 220v (d) 110V

[Ans : (c) 220/]

1. Asound is heard 5 s later than the lightning is seen in the sky on a rainy day.
Find the distance of location of lightning?y iven the speed of sound = 346 m's

%
solution :
Distance
Speed B Time
Distance = SpeedxTime=346x5=1730m

Thus, the distance of location of lightning is 1730 m.
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10.

¥V Additional Questiony

Choose the correct answer :

A particle is moving in a circular pattern of radius r. the displacement after half
a circle would be
(@ zero (b) mr (o 2r (d) 2mr
[Ans : (c) 21
i n which of the following cases of motions, the distance moved and the magnitude
of displacement are equal?
(8 If the car ismoving in the straight road.
(b) If the carismovingin acircular road.
(c) TheEarthisrevolving around the sun.
(d) The pendulum is moving to and fro
[Ans : (a)if the caris moving in the straight road]
Abody is thrown vertically upward with velocity u, the greatest height h to which
it will rise is
(@ u¥2g (o) u?g (c) ulg (d) u/2g
[Ans : (a) uY/2g]
i f the displacement of an object is proportional to square of time, then the object
moves with
(@ uniform velocity (b) uniform acceleration
(c) increasing acceleration (d) decreasing acceleration
[Ans : (b) uniform acceleration]

From the givenv—t graph, u can be inferred that the object is
(@ inuniform motion (b) atrest e
() innon-uniform motion (d) moving with uniform acceleration
[Ans : (a) in uniform motion]
Area under v—t graph represents a physical quantity which has the unit.
(@ m? (b) m () md (d) ms?
[Ans : (b) m]

Velocity —

m/s? is the unit of

() distance (b) displacement (c) velocity (d) acceleration
[Ans : (d) acceleration]

the rate of change of displacement

(@) speed (b) velocity (c) acceleration (d) retardation

[Ans : (b) velocity]

A scalar quantity has

(@ magnitude only (b) direction only

(c) both (d) none [Ans : (a) magnitude only]

When an object undergoes acceleration

(@) thereisawaysan increasein itsvelocity

(b) thereisawaysan increasein its speed

(c) aforceawaysacting on it.

(d) al of the above [Ans : (c) a force always acting on it]
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11.

12.

13.

14.

15.

16.

17.

18.

19.

A body is projected up with an initial velocity um/s.it goes up to a height,
‘h’ metres in ‘t’ seconds time. then it comes back at the point of projection.
c onsidering negligible airresistance, which of the following statement is true?
(@) theaccelerationiszero
(b) thedisplacement iszero
(c) theaveragevelocity is2h/t
(d) the final velocity is 2u when body reaches projection point

[Ans : (b) the displacement is zero]
A car accelerates at 1.5mfsin a straight road. How much is the increase in
velocity in 4s.
(@ 6m/s (b) 4m/s (c) 3m/s (d) 2.66 m/s

[Ans : (@) 6 m/s]

explanation:v=u+at=>v=0+15x4=v=6m/s
the slope of the distance time curve is steeper / gater is the
(@ velocity (b) acceleration  (c) displacement (d) speed

[Ans : (d) speed]
the given graph repr esents motion with speed.
(@ uniform (b) nonuniform i
(c) constant (d) none Time —
[Ans : (b) non uniform]
the relation between displacement and time is given by the equation of
(@ vi=ut+at (b) s=ut+%a?® (c) v=slt (d) v2=u?+ 2as
[Ans : (b) s = ut + % af]

Digtance—

A body moves in a uniform circular motion
(@ Itismoving with constant velocity

(b) itsaccelerationiszero

(c) thebody has an acceleration

(d) none of the above [Ans : (a)itis moving with constant velocity]
speed of the body in particular direction can be called
(@) acceleration (b) displacement
(c) velocity (d) distance [Ans : (c) velocity]

statement A : Uniform circular motion is a case of accelerated motion
statement b : in third equation of motion we do not have the term time
(@) Statement B istrue Aisfalse (b) Statement Aistrue, B isfase
(c) neither statement A nor B istrue (d) both aretrue [Ans : (d) both are true]
Which of the following is correct about uniform circular motion
(i) direction of motion is continuously changed
(if) direction of motion is not changed
(ii1) speed and direction both remain constant
(iv) speed isconstant but direction is changing
(a) i & iii arecorrect (b) 1,11 & iii are correct
(c) i&ivarecorrect (d) all of these
[Ans : (c) i & iv are correct]
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Which of the quantities have the sameisunit?
(@ speed, velocity (b) acceleration, time
(c) velocity, time (d) velocity, acceleration
[Ans : (a) speed, velocity]
r est and motion of body ae
(@ nonrelative (b) not related (c) relative (d) none
[Ans : (c) relative]
An ant moves from one corneiof a room diagonally to the opposite corneif the
dimensions of the hall ae 8m x 6m, the displacement of the ant is
(& 10m (b) 14m (c) 28m (d) 2m
[Ans : (a) 10m]
the displacement covered by a second handf radius 'r' in a clock after one
revolution is
(8 360° (b) O (¢ 3r (d) 2r[Ans: (b) O]
A man leaves his house at 6.30 a.m. for a morning walk and returns back at
7.30 a.m. after covering 4 km. Displacement covered by him is .
@ 2km (b) zero (c) 8km (d) 4km
[Ans : (b) zero]
A body is said to be in non uniform motion if it travels
(8 equa distance in unequal interval of time
(b) equal distancein equal interval of time
() unequal distance in unequal interval of time
(d) unequal distance in equal interval of time.
[Ans : (d) unequal distance in equal interval of tine]
A quantity which has both magnitude and diection is
(@ scaar (b) distance (c) vector (d) moving body
[Ans : (c) vector]
A bus decelerationwith 4ms= changes its speed from 60m&to a certain value
in 5s. The final speed is
(@ 40m/s (b) 25ms (c) 60ms™ (d) 30mst
[Ans : (a)] 40 m/s
e xplanation: Deceleration = —4 m/s?, initial speed u=60 m/s, time=5s
a=zv—ut=>v=u+at=60-4x5=40m/s
A quantity has a value of —16ms. it is the
(@) acceleration of an object (b) velocity of an object
(c) retardation of an object (d) speed of an object
[Ans : (c) retardation of an object]
A boy throws a ball up and catches it when the ball falls backn which part of
the motion the ball is accelerating?
(@ during downward motion (b) when the ball comesto rest
(¢) during upward motion (d) when the boy catches the ball.
[Ans : (a) during downward motion]
¢ hoose the corect option.
(@) distanceisascalar, velocity isavector, acceleration is avector
(b) distanceisavector, velocity isascalar, acceleration is avector
(c) distanceisavector, velocity isavector, acceleration is a vector
(d) distanceisascalar, velocity isavector, acceleration is scalar
[Ans : (a) distance is a scalar, velocity is a v, acceleration is a vector]
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31. if a moving body comes toest, then its acceleration is

(@ positive (b) negative

(c) zero

(d) all of these depending upon initial velocity. [Ans : (b) negative]

32.

33.

34.

35.

36.

37.

38.

39.

40.

if the velocity of a body changes uniformly from u to v in time t, the sum of
average velocity and acceleration is

u+v) () B kY
(@) — (b) " (©) " (d) . v
[Ans : (d) T]

Acceleration is defined as the rate of change of
(@) distance (b) velocity () speed (d) displacement
[Ans : (b) velocity]
When an object undergoes acceleration
(@) thereisalwaysanincreasein itsvelocity
(b) thereisalwaysanincreasein its speed
(c) aforceawaysacting on it.
(d) all the above [Ans : (c) a force always acting on it]
the equation v = u + at gives information as
(@ veocity isafunction of time
(b) velocity isafunction of position
(c) positionisafunction of time
(d) positionisafunction of time and velocity
[Ans : (a) velocity is a function of time]
Which of the following can determine the acceleration of a moving object.
(@) areaof velocity time graph (b) dlope of velocity time graph
(c) areaof distancetime graph (d) dlope of distance time graph
[Ans : (b) slope of velocity time graph]
What is the slope of the body when it moves with uniform velocity?
() positive (b) negative
(c) zero (d) may be positive or negative
[Ans : (c) zero]
if a body starts from rest, what can be said about the acceleration of body?
() positively accelerated (b) negative accelerated
(c) uniform accelerated (d) none of the above
[Ans : (a) positively accelerated]
When a body moves uniformly along the circle then
(&) itsvelocity changes but speed remains the same
(b) its speed changes but velocity remains the same
(c) both speed and velocity changes
(d) both speed and velocity remains same
[Ans : (a) its velocity changes but speed remains the same]
Distance travelled by a freely falling body is poportional to
(@ massof the body
(b) square of the acceleration due to gravity
() sguare of thetime of fall
(d) timeof fal [Ans : (c) square of the time of fall]
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41.

42.

43.

44.

45.

46.

47.

Sl A

If the displacement - time graph of a particle is paralleto the time axis, then
velocity of the particle is.

(a) infinity (b) unity

(c) equal to acceleration (d) zero [Ans : (d) zero]

in the velocity time graph,Ab shows that the body has

(@ uniform acceleration i X

(b) non-uniform retardation g

(¢) uniform speed 3 5
OTime —»

(d) initial velocity OA & is moving with uniform retardation.
[Ans : (d) initial velocity OA & is moving with uniform r etardation]

A body moving with an initial velocity 5ms™* and accelerates at 2m3. i ts velocity
after 10s is
(@ 20ms? (b) 25ms™ (c) 5ms? (d) 22.55ms™
[Ans : (b) 25ms?]
explanation: v=u+at=v=5+2x10=25ms
In a 100m race, the winner takes 10s to reach the finishing point. The average
speed of the winnelis
(@ 5ms? (b) 20ms™ (c) 40ms™ (d) 10ms?
[Ans : (d) 10ms?]
Distance s 100
. =—=—=10m/s
time t 10
the area under velocity — time graph represents
(@ velocity of the moving object
(b) displacement covered by the moving object
(c) speed of the moving object (d) acceleration of the moving object

[Ans : (b) displacement covered by the moving object]

explanation: Average speed of winner =v =

A car is being driven at a speed of 20mswhen brakes are applied to bring it to
rest in 5 s. the deceleration produced in this case will be
(@ +4ms? (b) —4ms? (c) —-0.25ms™ (d) +0.25ms>
[Ans : (b) —4ms?|
explanation: Initial velocity u =20 m/s, t = 5s, final velocity v=0
v=u+at=0=20+a(5)=5a=-20=a=-4m/<

the force r esponsible for drying of clothes in a washing machine is
(@) Centripetal force (b) Centrifugal force
(c) Gravitational force (d) Electro static force

[Ans : (b) c entrifugal for ce]

. Fill in the blanks :

If abody does not change its position, then it is said to be at . [Ans. rest]
The back and forth motion of aswingisan motion. [Ans. Oscillatory]
In uniform motion an object travels equal in interval of time.

[Ans. distances, equal]
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4. The actual path covered by abody iscalled ) [Ans. distance]
5. Displacement isthe distance covered by a body. [Ans. shortest]
6. Themotion of thebusis motion. [Ans. non-uniform]
7. Rate of change of displacement is : [Ans. velocity]
8. Speedisa quantity whereas velocity isa . [Ans. scalar, vector]
9. Iffinal velocity is less than initial velocity the acceleration is JAns. negative]
10. If final velocity is equal to initial velocity the value of acceleration is .
[Ans. zero]
11. The slope of distance time graph becomes steeper & steeper thespeed
[Ans. mcreases]
12. A straight line parallel to x-axis in velocity time graph, it represents the object moves
in [Ans. uniform velocity]
13. From v—t graph can be calculated. [Ans. displacement]
14. measures the instantaneous speed of the automobile. [Ans. speedometer]
15. Slope of velocity time graph gives [Ans. acceleration]
16. The value of acceleration for abody at rest is [Ans. zero]
17. Atthehighest point, when abody isthrown vertically upwards thevelocity is
[Ans zero]
18. A body movesin acircular pattern the of velocity does not change but
changes. [Ans. magnitude, direction]
19. Whenabody movesinacircular pattern accelerationisdirected radially towards
the centre of the circle. [Ans. centripetal]
20. The separation of cream from milk an example for the application of
[Ans. centnfugal]
21. Consider an object is rest at position x = 20m. Then its displacement — time graph
will be straight line to the time axis. [Ans : Parallel ]
III. State whether true or false. If false, correct the statement :
1. Displacement can be zero but distance never.
Ans.true.
2. Timeisavector quantity.
Ans.False.
c orrect statement : Timeis ascalar quantity.
3. Displacement magnitude can be greater than distance travelled by the object.
Ans.true.
4. If thevelocity of the body decreases with time the acceleration is negative and the
motion is called decelerated motion.
Ans.frue.
5. Accelerationisascaar.
Ans.False.
Cc orrect statement : Acceleration isavector.
6. Theareaof the velocity time graph gives displacement of the bodly.
Ans.true.
7. Motion & rest arerelative terms.
Ans.frue.
8. An object can be moving with uniform speed but variable acceleration.
Ans.frue.
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9. Slope of distance-time graph indicates the speed.

Ans.true.

10. Itispossibleto have object moving with uniform velocity but non-uniform acceleration.
Ans.frue.

11. Itispossible to have object moving with uniform speed but variable acceleration.
Ans.False.

c orrect statement : It is possible to have object moving with uniform speed but
constant acceleration.

12. The force experienced by a boy in the merry-go-round is a centripetal force.
Ans.False.

c orrect statement : The force experienced by a boy in the merry-go-round is a
centrifugal force.
13. Theinitial velocity of afreely falling object is zero asit is released from rest.
Ans.tru e.

IV. Assertion and reason type questions :

(a) If both assertion & reason are true and the reason is the correct explanation of
the assertion.
(b) If both assertion & reason are true but the reason is not correct explanation of
the assertion.
(c) If assertionistrue but reason isfalse.
(d) If assertion & reason both are false.
(e) If assertionisfalse but reason istrue.
1. Assertion : A body can have acceleration even if its velocity is zero at a given
instant of time.
r eason : Abodyismomentarily at rest when it reversesitsdirection of motion.
[Ans. (a)if both assertion & reason are true and the reason is the
correct explanation of the assertion]

2. Assertion : If thedisplacement of the body is zero, the distance covered by it may
not be zero.
r eason : Displacement isavector & distanceisascaar quantity.

[Ans (a)if both assertion & reason are true and the reason is the
correct explanation of the assertion]
3. Assertion : An object can have constant speed but variable velocity.
r eason : Speedisascalar but velocity isvector.
[Ans. (a)if both assertion & reason are true and the reason is the
correct explanation of the assertion]
4. Assertion : The speed of abody can be Negative.
r eason : If the body is moving in the opposite direction of positive motion,
then its speed is Negative.
[Ans. (d) if assertion & reason both are false]
5. Assertion : Theposition - time graph of a uniform motion in one dimension of a
body can have Negative slope
r eason : When the speed of body decreases with time then, position-time
graph of the moving body has Negative slope.
[Ans. (c)if assertion is true but reason is false]
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6. Assertion : A positiveacceleration of abody can be associated with slowing down
of the body.
r eason : Accelerationisavector.

[Ans. (b) if both assertion & reason are true
but the reason is not corect explanation of the assertion]
7. Assertion : A negative acceleration of abody can be associated with speeding up
of the body.
r eason : Increasein speed of amoving body isindependent of its direction of
motion.
[Ans. (b) if both assertion & reason are true but the reason is
not correct explanation of the assertion]
8. Assertion : Whenabody issubjected to an uniform acceleration, itisalwaysmove
inastraight line.
r eason : Motion may be straight line motion or circular motion.
[Ans. (e)if assertion is false but eason is true]
9. Assertion : Position-time graph of a stationary object isastraight line paralel to
time axis.
r eason : For astationary object, position does not change with time.
[Ans. (a)if both assertion & reason are true and the reason
is the correct explanation of the assertion]
10. Assertion : Thedsopeof distance-time graph of abody moving with high speedis
steeper than slope of distance -time graph of abody with low velocity.
r eason : Slope of distance-time graph = speed of the body.
[Ans. (a)if both assertion & reason are true and the reason
is the correct explanation of the assertion]
V. Answer briefly :

1. What is centripetal acceleration and centripetal force?

Ans.When abody movesin acircular pattern the acceleration is directed radially towards
the centre of thecircle.
The force causing this acceleration is also directed towards the centre of the circle
and it is called centripetal force.

2. Find the magnitude of centripetal force.

Ans.Consider an object of mass m, moving along a circular path of radius r, with a
velocity v, its centripetal acceleration is given by

a = VIr

Hence, the magnitude of centripetal forceis given by,
F = massx centripetal acceleration
F = mv@/r

3. What is centrifugal force? g ive examples.

Ans. Force acting on a body away from the centre of circular path is called centrifugal
force. Thus centrifugal forceisin adirection opposite to the direction of centripetal
force. Its magnitude is same as that of centripetal force.

example : Spin dryer of awashing machine, ride on a merry-go-round.
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4. When an object is thrown upwards,what is true of velocity and acceleration at
the highest point of motion of the object?

Ans.(i)  Velocity becomes zero
(if) Acceleration remains same as g.

5. name the two quantities, the slope of whose graph gives (i) speed (ii)
acceleration.

Ans.(i) Distance—Time
(i) Speed—Time
6. Define Average speed.

Ans.ltisthetotal distance travelled divided by the total time taken to cover this distance.
Total distance traslled

totd time take

Average speed =

7. What do you infer if
() Distance - time graph is straight line.
(i) velocity time graph is curved.
(i) Displacement time is zig zag.
Ans.(i) Speedisconstant.
(i) Acceleration isnot uniform.
(iif) Non uniform velocity.
8. give the formula for each.

(i) Relation between initial, final velocity, acceleration and displacement in a
uniformly accelerated straight line motion.

(ii) Relation between initial, final velocity, acceleration & time in a uniformly
accelerated straight line motion.

(i) r elation between initial velocity acceleration, displacement and time.
Ans.(i) Relation between initial, final velocity, acceleration & displacement

in auniformly accelerated straight line motion. V2= U2+ 2as
(i) Relation between initial, final velocity, acceleration & time
inauniformly accelerated straight line motion. v=u+at
(iii) Relation between initial velocity, acceleration, displacement and time.
s= ut + Yaat?

9. What is the difference between uniform acceleration and non - uniform
acceleration?

AnNS.

sl. no. Uniform Acceleration non - Uniform Acceleration
1 It isthe acceleration in which the | It isthe acceleration in which the
object changesits velocity with object changesits velocity with
equal intervals of time. unequal intervals of time.
2. eg. The motion of aball rolling A car travels 2 kmin 1% hour, 3 km
down. in 24 hour and 3.5 km in 3™ hour.

enquiry@surabooks.com Ph: 8124201000 / 8124301000



www.surabooks.com

Sura’s O Physics - 9th Std 0 Unit 02 o MOTION 35
10. Define Acceleration. R

Ans.Acceleration is the rate of change of velocity with respect to time or it is the rate of
change of velocity in unit time. It is a vector quantity. The SI unit of acceleration is
ms=.

VI. Paragraph Questions :

1. Define acceleration and state its SI unit for motion along a straight line, when
do we consider the acceleration to be (i) positive (ii) negativefive anexample
of a body in uniform acceleration.

Ans.Acceleration is the rate of change of velocity with respect to time or it is the rate of
change of velocity in unit time. It is a vector quantity. The S| unit of acceleration is

ms=.
Acceleration = Changein velocity/time
= (Final velocity —initial velocity)/time
g = VU

t
If v>u, then ‘a’is positive. If final velocity is greater than initial velocity, the
velocity increase with time, the value of acceleration is positive.
If v <u, then a is negative. If final velocity is less than initial velocity
example : The motion of afreely falling body and vertically thrown up body are
the examples of uniform acceleration.
The motion of ball rolling down on an inclined plane is another example.

2. Distinguish between uniform motion and non uniform motion.
Ans.

sl. no. Uniform Motion non - Uniform Motion
1 An object issaid to be in If abody covers unequal distances
uniform motion if it coversequal |in equal interval of time (or) equal
distancesin equal intervals of distancesin different interval of time
time.
2 example of uniform motion example of non - uniform motion
train’ 'bus

3. Define uniform circular motion and give example of it. Why is it called accelerated
motion?

Ans.When an object moves with constant speed along acircular path, the motion iscalled
uniform circular motion.
When an object is moving with a constant speed along a circular path, the change
in velocity isonly due to the change in direction. Hence it is accel erated motion.
example:
1. The Earth moves around the sun in the uniform circular motion.
2. The Moon movesin uniform circular motion around the Earth.
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4. When abody is said to be in (i) uniform acceleration (ii) non - uniform acceleration?
Ans.(i) A body issaidto beinuniform acceleration if it travelsin astraight line and its
velocity increases or decreases by equal amountsin equal time intervals.
(i) A body is said to be in non-uniform acceleration if the rate of change of its
velocity is not constant i.e. differsin different timeintervals.
5. What remains constant in uniform circular motion? And what changes
continuously in uniform circular motion?
Ans.(i) Speed remains constant in uniform circular motion.
(i) Velocity changes continuously in uniform circular motion.
r.

Problems 4

1. A bus speed decreases from 50 km/h to 40 km/h in 3s, find the acceleration of
the bus.

50x1000n _ 250 o~ 13888 s
18

Ans. Initial speed (u) 50 km/h =

3600sec.
Fina speed (v) = 40kmvh = 42; 01(;’00” = 200 s =11, 111 mis
Timetaken () = 3s R 18
v = u+t+at
ma = YZU L 22T 9056 ms
t 3
(n egative) acceleration= —0.9256 ms2

2. A car starting from rest moves with uniform acceleration of 0.2 m for 3 min.
Fine the (a) speed acquired (b) the distance travelled.

Ans.  Initia speed (u) = 0Om/s
Acceleration (a) = 0.2ms?
Timetaken () = 3min =3x60 = 180s
Final velocity (v) = ?
Distance covered(s) = ?
v = u+at=0+0.2x180=36m/s
v = 36m/s

S = Ut+%at? =0+%x0.2x (180)2
= 0.1x 32400 =3240m
s = 3240m |

3. inalongdistance race the athletes werexpected to take four rounds of the track
such that the line of finish was same as the line of start. Suppose the length of the

track was 300m, c

() What is the total distance to be covesd by the athletes?

(i)  What is the total displacement of the athletes when 3oom
they touch the finish line?

(iif) is the motion of the athletes uniform omon-uniform? o, Satingpoint
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(iv) is the displacement& distance moved by athlete athe end of the race
equal?
Ans.
(i) Total distancecovered = 4x300 =1200m
(i1)) Displacement 0 [final position — initial position]
(iif) Non - uniform.
. the direction of motion is changing while running on the track.
(iv) Both are not equal.
4. r amswimsina80m long swimming pool. He covers 160m in 1 min by swimming
from one end to the other and back along the same straight pattern. Find the
average speed and average velocity.

Ans. Total distance = 160m
Total displacement = O
Time taken () = 1min=60s
total distance
Average speed (S, q,q) =  totd time take
_ 160 _
Syerage 0 2.66 m/s
. totaldispcemen O
A t = =—=0m/s.
verage velocity (Vavaage) totd time take 60 s

5. Abusfrom c hennai travels totrichy passes 100 km, 160 km at 10.15 am, 11.15
am respectively. Find the average speed of the bus during 10.15 - 11.15 am.

Ans. The distance covered between 10.15am & 11.15am = 160-100
= 60 km
Thetimeinterva = 1h
Average speed = %)
= 60 km/h

6. in adistance - time graph of two objects A &b, which object is moving with

greater speed when both are moving? I B
Ans.Object B makes a longer angle with the time - axis. Its slope is greater e A

than the slope of the object A. Thus the speed of B is greater thanthat #

of A. ° Time—

7. Find the distance covered by particle during the time interval t = 0 to t = 20s

for which the speed - time graph is shown in figure. sl === 5

Ans. Distance covered in thetimeinterval 0to 20sisequal to the area ;15

of the triangle OAB. %’10
Areaof A OAB. ¥ x base x height @ 5

_A
15 x 20 x 20 = 200 ms’ Y e
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8. Acarmoves 30 kmin 30 min and the next 30 km in 40 mip.alculate the average
speed forthe entire journey.

70
Ans. Total timetaken = 30+ 40=70min. = &)hour
Total distance = 30+ 30=60km
Total distance 60 3600
Average speed, Vawae = Timetaken E_ 0 51.4 km/h
60

9. Aboy travels a distance of 3m due east and then 4m due north.
(@) How much is the total distance covered?
(b) What is the magnitude of the displacement?

Ans.(a) Total distancecovered = 3+4=7m

(b) Net displacement : OB®> = OAZ?+ AB?
= 32442
OB? = 2507
~ OB = 5m

Net displacement = 5m

10. During an experiment, a signal from a spaceshipeached the ground station in
five seconds. What was the distance of the spaceship from the ground station?
the signal travels at the speed of light that is 3 x 1®ms?.

Ans. Timetaken = 5 seconds.
Speed of signalu = 3x10®m/s
Distance = ?
B Distance
Speed = e
~.Distance = Speed x Time

Distance = 3x108x5=15x 1¢ m.

11. Atrain travelling at a speedof 90kmph. brakes are applied so as to produce
a uniform acceleration of -0.5 ms. Find how far the train will go before it is
brought to rest?

Ans.Here we have

Initial velocity, u = 90 km/h
90x1000m
= T B0x60s =25m/s
Fina velocity,v = 0
Acceleration,a = 0.5 m/s?
Thus, distance travelled = ?
We know that, v = u?+ 2as
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=0 = 25m/+2x-05m/s’xs
625 m?/s”> —1m/s?> X s
= 1ms?s = 625m’s?

625nf &

s = 5> =625m
1ms

- Train will go 625m before it is brought to rest

12. the adjacent diagram shows the velocity time graph of a body.

50 -
40 -
B C
30 -
20 -
10 -
D
1 1 | | | | 1 | | I
MBI RRE VI @ EES SRR

Time —
a) During what time interval is the motion of the body accelerated?
Ans. At t=0, Velocityv=0
t =4, Velocity v= 30
b) Find the acceleration in the time interval mentioned in part&'.

Ans. u=0,&v=30,T=4-0=4
v=u+at=30=0+a(4) =4a=30=a=75m/s

c) What is the distance travelled by the body in the time interval mentioned in part

‘a'’?
Ans. Distance travelled
= V2 —U? = 2as
302—- 02 = 2x75xs
S = ﬂ) =60m
15

13. the following graph shows the motion of a car.What do you infer from the

graph along OA and Ab? What is the speed of the car along & and what time
it reached this speed.

a) What do you infer from the graph along OA and A
Ans.g raph along OA : The car travels with uniform acceleration and uniform motion.
g raph along Ab : The car travels with constant speed and unaccel erated motion.
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b) What is the speed of the car alongb?
Ans.Along Ab : The speed of the car is constant.

From the graph, it seems the speed along AB is 72 km/hr.
c) What time it reached this speed

Ans. It reaches this speed after 3.2 hours, that is, 3 hours, 12 minutes.
14. From the following table, check the shape of the graph.

Time (s) 0 2 4 6 8 10 | 12
Velocity (ms™) 0 | 20|40 |40 |40 [ 20| O
Ans.
Y
N
' scale :
X axis 1 cm = 2 seconds
Y axis1lcm =10 m/s
T 60
E 50 velocity zero
N acceleration
= 4 ¢ :
¢ 2
20| %
N %
10 2
° 5 X
2 4 6 8 10 12 14 -
— Timein seconds
.6 A
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