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)| Physical _Quangk@m@@%%mems
Q.1. Define Sciencé. Y \jﬁ\)w o i

Ans. The field o experimentation to understand the world around us is
] erything in our lives is closely linked to science and the discoveries

made by scientists. :

Q.2. Explain the difference between physical and non-physical quantities. Give
examples. - | 09101002

Ans ' '

Physical quantities can be measured directly or | Non-physical Eantities cannot be
indirectly using tools and instruments. measured using tools and instruments.
They are measurable and can be (_:xpreSSed in | They are abstract concepts and cannot be
numerical terms. | quantified.

Examples | ' Examples . m |
length, time, témperature, volume, density, |-love ] @5@@ m, beauty,
o i

Q.3. What is the differe e quantities and derived quantities? Give
examples of each. jﬁ“ ' 09101003

Ans.

Base quantities are fundamental physical Derived quantities are those that can be
quantities arbitrary selected by scientist to play described in terms of one or more base
a key role in measurements. They provide base | quantities. ‘ '

for new quantities.

Examples: Length, mass, time, temperature, | Example: Speed is a derived quantity
electric current, amount of -substance and that depends on distance and time,
intensity of light. which are base quantities.

Q.4.. What is meant by measurement? Explain. 09101004
Ans.A measurement is a process of comparison of an unknown quantily with widely

accepted standard quantity. A measurement consists of two parts,4 m@@%@a unit. A
measurement without unit is meaningless. o @ a o ;
Challenges of Early Measurement M @@ :

In the early days, pe %@m “arms, feet, or steps to measure lengths.
However, these me ematic because the size of hands, arms, and steps

varied from p person, leading to inconsistencies in measurements. This lack of
uniformity created confusion when measurements needed to be compared or shared.
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Need for Standardization in Measurements S
To avoid confusion caused by personal differe \ eS @%@@)masuremem
was required. A standard ensures that{any @ measurement would arrive
at the same result. This id% V‘
d

% »‘“ setal for accuracy and reliability in various

fields, such WO enstruction.
Q.5. What'isthie International System of Units (SD? Explain. 09101005

Ans: i International System of Units (SI):

Definition: The International Committee on Weights and Measures in 1961
recommended the use of a system consisting of seven base units known as the
 International System of Units (SI). This system is in use all over the world. The use of SI
measurements helps all scientists to share and compare their observations and results
easily. The seven base units are fixed with reference to international standards, ensuring
consistency and universal understanding g:oss different scientific fields. :

ii. ~ Base Units and Derived Units:

Base units cannot be derived from one another and cannot be resolved into
anything more basic. However, the units of derived quantities @n@mpeed, area,
volume, force, pressure, and electric charge can i%fi] ase units. These
units are called derived units. For € @@@

: . C) :
e Areais derived "‘ d —Meter X meter = square meter = m’
as ance / Time = meter / second = m/s

e Speedi \ i, :
~Th #ved units can be expressed in terms of the base units, enabling scientists

to measure a wide range of physical quantities.

Q.6. What are prefixes? What is their use in measurements? 09101006

Ans: The SI system is a decimal system, and prefixes are used to modify units by -
powers of 10. Writing large quantities, like 50,000,000 m, or small quantities, like 0.00004
m, is not convenient. Instead, prefixes- make these quantities easier to €Xpress. For
example: e

« The quantity 50,000,000 m can be written as 5x10"m OR (50 % 10°m = 50Mm

« - The quantity 0.00004 m can be written as 4x1 0°m OR
(0.04 x 103m = 0.04Km.(Mega = M = 10%: Kilo = K = 10%)
Prefixes are the words or symbols added before S.I units such as illi, centi, Kilo,

mega, and giga are used to express quantitie in a bO } For example:
e One thousandth (1/1000) of 2 @] ‘.‘% ﬂ@l etré (mm), useful for small
: ‘ ire.

measurements i €
e One thou :

e (0]

di

These prefixes simplify the expression of both largé and small quantities, making
~ the system more practical and accessible for everyday use.

N1CKICS a1
ﬁ ilometre (km), which is used to measure lorig
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Q.7. What is scientific notation? Explain.

@ m 09101007
Ans: Scientific Notation @e @
g @ esenting very large or very

Definition: Scientific_notation \is
small numbers. Writing erwise takes up much space, making them
difficult to read an a 150 becomes hard to visualize their relative sizes and use
them in calc ese numbers are more conveniently expressed as powers of 10.
Simplification of Numbers
In scientific notation, the numerical part of the quantity is written as a number from
1 to 9, multiplied by whole number powers of 10. This simplification helps avoid writing
long strings of numbers and makes calculatlons easier to perform ;
Writing Numbers in Scientific Notation
To write numbers using scientific notation, you move the decimal point until only
one non-zero digit remains on the left. Then, you count the number of places the decimal
point is moved. This count becomes the power or exponent of 10. If the decimal is moved
to the left, the exponent is positive. If it is moved to the right, the exponent is negative.
Examples of Scientific Notation
o The average distance from the Sun to the Earth is scientiﬁc
notation, this distance would be ertte@as @@@mmal point is moved
8 places to the left, so t& : <
e  The diameter of a hyd oxn {aton ut 0 000000000052 m. In scientific notation,

this WOUW as'5:2 x 10" m. _The decimal point is moved 11 places to the
right, so onent is negative. | A

Thus, scientific notation is a helpful tool for expressing very large or very small numbers
in a more compact and manageable form. ‘ |

Q.8. Write a note on meter rule. 09101008
Ans: Measuring Length with a Meter Rule: S

Length is generally measured using a .‘I‘S‘Cm 18cm  20cm
. ' $i 0 incorrect - correct Incorrect
meter rule in the laboratory. The smallest division ) o ~
on a meter scale is 1 mm, and the smallest A B
- 3 o |IIII|IHI|_IIII|IIII|II I|IIII|IIII.|'II =
measurement that can be taken with a meter rule is
1 mm. This is known as the least count of the 051
meter rule. The least count refers to the smallest W
measurement that can be accurately taken withhan ‘ ‘ II|!I
instrument. , . KX Qt Fig. 1.1
Procedure for Measurin -

To measure n ject, the meter rule is placed in such a way that its
zero coinci e edge of the object. Then, the readmg in front of the other edge
gives the length of the obj ect.
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Parallax Error \ .
‘ One common source of error when usi “ﬁ e ngle at which the
1 G i el

d jon its edge or read when the
person's eye is dlrectly ab “ ‘ : ,
object will appear t ‘\ ent lengths. This is known as parallax error, which

1on caused by the observer’s perspective. This leads to 1naccurate
measuremerits and should be avoided to ensure precision.
Q.9. Describe construction and workmg of Vernler callpers in detail. 09101009
Ans: Vernier Caliper

A Vernier Caliper is an instrument used to measure small lengths with high
precision, down to 1/10th of a millimeter. 1t is commonly used to measure the thickness,
‘diameter, width, or depth of an object.
Construction:
The Vernier Caliper has two scales:

“occurs du

(a) Main Scale: This scale has markings of 1 mm each

(b) Vernier (sliding) Scale: The Vernier scale is 9 mm loni @@@to 10 equal
parts. s Qe ERT T

TT A

!’IJH]IIHIU,I T [F[if!
e e e

Main scale

Vernier scale

Outside jaws Fig.. 1.2

Least Count of Vernier Caliper
The least count of a Vernier Caliper is the diffe

main scale division (M.S) and one Verm@ sca ﬂﬂn
Least count=1 M.S d1v - 1.V.S di

Least count=1 mm - 0. 9

< t@@malue ef one _
o

Altern 1V ount can also be determined by dividing the length of one
small d1v151 € main scale by the total number of divisions on the Vernier scale
Least count=1 mm /10 = 0.1 mm.
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Jaws and Depth Gauge
The Verier Caliper also has ure the external

he 1nternal dimensions of an

. Measurement Using Vermer Calipers :
Suppose, an object is placed between the two jaws, the pos1t1on of the Vernier
scale on the main scale is shown in the Fig (1.2(a)).
i, Read the main scale marking just infront of zero of the Vernier scale. It shows 4.3 cm.
L Find the Vernier scale marking or division which is in line with any of the main scale
marking. This shows: ‘
length of ob]ect = Main scale reading + (Least count X Vernier scale readmg)
=43+ 0.01 x4 =434cm
iii. Checking for zero error. Followmg are some important pomts to keep in mind before
checkmg ZETO EITOr:

zeros of the main scale and Ve i@

do not exactly coi “
‘then there is an e%%m _
called W :
b) If zero of the Vernier scale is on

the right side of the zero of the main scale

|IIIl

1
Vernier scale
Fig. 1 2 (a)

(Fig.1.2(b)) then this instrument will show - ””l””l"”l””l””l'“;_

Hence, these zero errors are subtracted I“ ll l”l““‘““'”f

slightly more than the actual length cl) b 2
R
0

from the observed measurement. 5 10 : Mam scale
To find the zero error, note the number of
the division of the Vernier scale which is =

e T ; Fig. 1.2 (b)
exactly in front of any division of the main

(@) Vernier scale

scale. Miltiply this number with the least FRESETERIEERERETETETEEEE (24 1
count. The resultant number is the zero 0 - e - 2 o
error of this instrument. The observed LI v hioa ek b

reading is corrected by subtracting the z mk(\ O S

error from it. \ UVU :
: ) ernier scale
¢) If the zero of he, Vernie s on
. Fig. 1.2 (b)

¢ 05 p=



Hence, the zero error is added in the observed measureme O@W if 3 is the
number of divisions coinciding with any main sca g s subtracted from
10 and the result is thenmultlph % t herefore, the zero error in

added in the observed reading.

‘Vernier Calip \“\J \P st-count of Digital Vernier Calipers is 0.01 mm.

Q.10. What is screw gauge? What is its pitch and least count" How it is used to
measure thickness of an object? OR  What is screw gauge? Describe its
construction and working. 09101010
Ans: Screw Gauge

A Screw Gauge is an instrument used to measure very small lengths, such as the
diameter of a wire or the thickness of a metal sheet. :
Construction:

It consists of two scales

(a) Main Scale on the sleeve, which has markings of 0.5 mm each.

(b) Circular Scale on the thimble, which has 50 divisions. Some screw gauges may have
a main scale marking of 1 mm and 100 divisions on the thimble. | m

Pitch and Least Count of the Screw Gauge: O@@

When the thimble makes one complete turs, - i @ s 0.5 mm (1 scale division)
on the main scale. This m of the screw gauge. The least count

of the screw gauge is cal u%
Least count W@crew gauge / Number of divisions on the circular scale
Least count =05 mm / 50 = 0.01 mm. '

This means the smallest measurement that can be accurately taken using the screw gauge
is 0.01 mm. :

The object that is to be measured is placed
‘between the anvil and the spindle.

anyil spmdle s!ee‘:ve The thimble is turned
/ | \ to movethespmdle

\ ratchet

oy
s S

‘ “ ‘ ents over tightening by
aclick sound when the micrometer is
ready to be read.

Fig. 1.3

406 p




Checking for Zero Error m
esﬁf

Zero Error occurs when the zero of the cireylar s ‘u 0e exactly with the
horizontal line on the main sc e. k ‘ ‘y e zero error detection and
correction:

+ No Zero Erro he circular scale coincides
with the ho ine (F ig. 1.4-a), there is no zero error.

» Zero Error Below the Line: If the zero of the circular
scale is below the horizontal line, the screw gauge
measures slightly more than the actual thickness. In this
case, the zero error is subtracted from the observed
measurement (Fig. 1.4-b). '

» Zero Error Above the Line: If the zero of the circular
scale is above the horizontal line, the screw gauge
measures slightly less than the actual thickness. In this
case, the zero error is added to the observed

measurement (Fig. 1.4-c).

By detecting and correcting the zero errqr,
Working: ©

measurements can be ensured usmg the

Measuremen uge. Fig. 1.6

‘Suppos en a steel sheet is placed in between the anvil and spindle, the position
of circular scale is shown in Fig. 1.4 (b).
(a) Read the marking on the sleeve just before the thimble. It shows 6.5 mm.
(b) Read the circular scale marking which is in line with the main scale. This shows 25.
Hence,

Thickness = main scale reading + (circular scale reading x L.C.)
= 6.5 mm + 25 x 0.01 mm
= 6.5mm + 0.25mm = 6.75 mm

Q.11. Write a brief note on physical balance. | 09101011
Ans: Physical Balance
Definition: 4 Physical Balance is used for measuring-them @@a and it
s based on the principle of levers c-we \ofter use\the-térm weight to refer to
mass, but in Physics, rnass . acepts. Mass refers to the quantity of

matter in a body, whlle w '
The weight o
determined by
as weighing.

e y whlch the object is attracted to the Earth.
e measured using a spring balance, whereas the mass is
paring the object with known standard masses. This process is known

Y

=
N
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Steps for Using a Physical Balance

To weigh an object accurately usmg ' ‘
balance follow these steps:
i. Level the Base: Firshuse ‘

adjust the base o ‘%‘! : hat the plumb

i ¢“the pointed mark.

ii. Check ‘Beam and Pointer: Turn the knob to
raise the pans of the balance. Ensure that the
beam is horizontal and the pointer is at the
center of the scale. If not, adjust the balancing
screws on the beam to make it horizontal.

iii. Place the Object: Place the object to be weighed
on the left pan of the balance.

iv. Place Known Weightsf Using forceps, place the
standard weights from the weight box into the.
rlght pan.

v. Balance the Beam: Adjust the welghts on the
right pan so that the pointer stays at zero or

oscillates evenly on both sides of thje Zg

~ scale. m

vi. Determine the Maﬁ%ﬂ ¢ standard
masses pan gives the mass of

the ob inrthe left pan.
Q.12. Write a brief note on stopwatch.

09101012

Ans: Stopwatch

A stopwatch is an instrument used fo measure the duration of
time of an event. It contains two needles: one for seconds and
another for minutes. The dial of the stopwatch is usually
divided into 30 big divisions, with each of these divisions
“being further divided into 10 small divisions. Each small
division represents one tenth (1/10) of a second. Therefore,
one tenth of a second is the least count of the stopwatch.
Using the Stopwatch

To use the stopwatch, the following steps should be follow

i. Press the knob present on the top ofjthe @W@

stopwatch. Q@

ii. Press the same kn%%%@ it after the event is
measured

iii. Once reading is noted, press the knob once more to

reset the needles back to the zero position.

Fig. 1.7 Digital Stopwatch

£ hS
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Modern Digital Stopwatches

In modern times, electronic/digital watcheé are &

i‘s easure tlme more
accurately, down to one hun edth of\a ‘ d.) These digital stopwatches offer a higher
anical stopwatches

level of precision compared

Q.13. Writewm;géix measuring cylinder. - 09101013

Ans: Measuring Cylinder

A measuring cylinder is a cylindrical |
container made of glass or transparent plastic: It is
marked with a scale divided into cubic centimeters
(cm or cc) or milliliters (mL). The measuring cylinder
is primarily used to find the volume of liquids and
non-dissolvable solids.

ﬁ wrong

correct

Measuring the Volume of Liquids

To measure the volume of a liquid, the liquid is poured
into the measuring cylinder, and the level of the liquid
marks the volume. To read the volume accurate
cylinder must be'place,d onaf ri

the eye must be level with
surface. The m

liquid surface water, the meniscus forms a
concave surface, and the reading is taken at the
bottom edge of the concave surface. :

Reading the Meniscus of Mercury

When measuring mercury, the liquid forms a convex
surface, which curves upward. In this case, the
reading is taken from the top edge of the convex

surface. ‘ Fig. 1.8
Measuring cylinder

Measuring the Volume of Solids

The measuring cylinder can also be used to measure the volume of solids by ervmg the
displacement of the liquid when the solid is added.

Q.14. Describe displacement can metho @@m oi a sohd 09101_014

Ans: Displacement Can M

The displacement % 'is used when the solid body cannot fit into the
measuring cylw%ﬁz‘;g,oa displacement can with a wide opening is used to measure

the volume of thesolid.

£09)



Beaker

Fig. 1.9 Displacement can or Overflow can

Steps Involved in the Displacement Can Method

i. Place the displacement can on a ‘horizontal table.

ii. Fill the can with water until it starts overflowing through its opening.

iii. Tie a piece of thread to the solid body and gently lower it into the displacement can.

iv. As the solid body is submerged, it displaces water, which flows out through the side
opening. ©m

v. Collect the displaced water in a beak r. g]@ @

vi. Measure the volume of the displ m ring cylinder.

Q.15. Describe dlffer%@m

minimized?

Ans: Er easurement

t@
in measurement and how can they be
09101015

Measurements made using tools and instruments are not always perfect. These
measurements inherit errors, which cause them to differ from their true values. The goal is
to minimize these errors as much as possible. There are three types of experimental errors
that affect measurements: :

()  Human Errors

Human errors occur due to personal performance limitations, such as the inability
to precisely estimate the position of a pointer on a scale. These errors can also arise from
faulty procedures, like improper reading of the scale. In timing experiments, human
reaction time in starting or stopping the clock also affects the measurement.

Minimizing Human Errors: '

 Ensuring proper training, techniques, and procedures ax@'@@nents.

e Avoiding environmental distractions\to mammsg @o '

¢ Using automate dlglta ‘& 1
(ii) Systematic Erré\;&;

0 errors that influence all measurements of a particular

yste ‘
type in th%{m resulting in consistent differences in readings. These errors may

ificantly reduce human error.

4 10 9=




arise from factors such as zero error, poor calibration of %fstru r incorrect

markings on the scale.
Minimizing Systematic Errors: 2 @@

o Comparing the instru %ﬁi@ e’known to be more accurate.
e Applying a corr, n adjust the measurements.

(iii)  Ran or's _

Random errors occur when repeated measurements of the same quantity produce different
results under the same conditions. These errors are caused by unpredictable factors, and
the experimenter has little or no control over them. They may arise due to fluctuations in
environmental conditions, such as changes in temperature, pressure, humidity, or
voltage. ' |
Minimizing Random Errors:

()

o Taking multiple readings and _calculating the average or mean value.

« For example, when measuring the time of oscillations of a pendulum, the -time for
several oscillations (e.g., 30 oscillations) is measured, and the average time for one
oscillation is then calculated.

Q.16. Describe concept of uncertainty in measurement. @ @©m 09101016
O A

Ans: Uncertainty in Measurements m
@. ever a physical quantity is

There is no such thing as a perfag

oy

measured, except for co always some uncertainty in the determined value
due to the limitat th ent used. This uncertainty arises from various reasons,
with one k ing the type of instrument employed. Every measuring instrument 1s

calibrated to a certain smallest division, which limits the degree of accuracy that can be

achieved when using it. ' ' 5

Instrument Limitations and Uncertainty

Consider the example of measuring the length of a straight line using a meter rule

calibrated in millimeters. If the endpoint of the line lies between the 10.3 cm and 10.4 cm

marks, the reading is taken according to the following convention:

« If the endpoint of the line does not touch or cross the midpoint of the smallest divisioh,
the reading is confined to the previous division.

« If the endpoint touches or crosses the midpoint, the reading is extended to the next
division. :

In this example, the maximum uncertainty is £ 0.05 cm, which is equivalent to + 0.1 cm,

representing half of the least count of the instrument, divid "3 half above

o :

and half below the recorded reading. @@@

Significant Figures and Uncertai :

The uncertainty or accu ed value can be conveniently indicated using
significant fi I od expresses the uncertainty in the measurement by




“HU

the limits of accuracy in the measurement prov1d1ng Z’ @@gl\hng of the

measurement's reliability.
Q.17. What are significa ﬁgure

es for written significant

figure with the help of ex 09101017
‘Ans: Significant ‘

“In urement, the accurately known dzgzts and the first doubzful digit are
known as signifi cant fi f gures.” '
Explanation:

Significant figures are used to reflect the degree of uncertainty in a measurement,
‘which occurs due to limitations in the measuring instrument. While we can count objects
like candies in a jar exactly, we cannot measure certain physical quantities, such as the
height of a jar, with perfect accuracy. Every measurement includes some level of
uncertainty, and significant figures help convey this uncertainty by recording all the
reliably known digits along with the first doubtful or uncertain digit.
For example, when measuring the length of a rod between 4.6 cm and 4.7 cm, the first
student might estimate it to be 4.6 cm, and the second student might estimate it as 4.7 cm.
Both students agree on the first digit (4), but the second digit is uncertain and was
estimated, making it a "doubtful digit." In this case, the s@@ 1d include

both the accurately known dlglt and the fn@ W\ 1€\t

Rules for Determining Significant Figures: '
The following rules help to determine the number of significant figures in a measurement:
i. All digits from 1 to 9 are always significant.
For example, in the measurement 5.06 m, all digits (5 0, and 6) are significant, so it
has 3 significant figures.
" ii. Zeros between non-zero digits are considered signiﬁcant ‘
For instance, in 5.06 m, the zero between 5 and 6 is si @ mgmﬁcant

figures.
not s1gn1ﬁcant

| O
iii. Leading zeros (zeros before the
For example, in 0.003 v § are not significant, so it has 2 31gn1ﬁcant

figures.

iv. Zeros t eclmal point are considered 51gn1ﬁcant
‘For example, in 2.40 mm, the zero after the decimal point counts as significant, so it
has 3 significant figures.

¢ 12
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v. In scientific notation, all dlglts before the exponent are signif @
For example, in 3.50 x 10™* m, the 81gn1f8an % ANe as all digits
before the exponent are condered sighifica l@
LB
}

| 0.18. Differentiate betwee Acy in physical measurement.

09101018

Ans: Precisiow - Ao | ,
- In physi sasurements, precision and accuracy are two distinct concepts that

must be clearly understood.

Precise not accurate Accurate not precise Accurate a recise

Fig. 1.1 oﬂg\ @@

% C/M ents are to each other. It

. . € measurements. For example, if arrows are
A .‘l ea Sach other (Fig. 1.16 a), the measurements are considered
55 of whether they are near the bullseye or not.

Accuracy, however, refers to how close the measured value is to the accepted or true

value. In the example of a target (Fig. 1.16 b), if the arrows hit near the bullseye, then

the measurements are considered accurate because they reflect the true value of the
measurement. ' ’
Explanation: .

In conclusion, prec1smn is about the closeness of repeated measurements to each other,
while accuracy is about how close those measurements are to the true value, with both
~mg influenced by the type of instrument used and the number of significant figures
=corded.

0.19. Explain rounding off number in scientific measurement. 09101019
Ans:  Rounding Numbers to Significant Figures
When rounding numbers to a specified,nuinh

o1 Of
rules should be applied: é“ﬁ‘

E\%s the following

If the last dlglt is greate the retained digit by one.
. [If the last dl tain the retained digit as it is.
1. If the last actly = apply the followmg

If the digit before the 5 is odd, increase the last retained digit by one.

£ 13 3




¢ If the digit before the 5 is even, leave the last retained digit unchanged

These rules ensure that the rounded value reflects the correct
Examples of Rounding to Significant F1g

ure
RO
x10°m

¢ Rounding to 2 significant figu
e For2512x10°m,t

o

e For3.4567x] 5 ed value is 3.46 x 10* kg '
Examples ing with the Digit 5 | _

o To 2 significant figures:

e For4.45 x 10° m, the rounded value is 4.4 x 10> m
e For4.55 x 10?2 m, the rounded value is 4.6 x 10> m

Examples

Example 1.1: Find the value of each of the following
Solve the following: 09101020 quantities: 09101021

(2) 5.123 x 10*m + 3.28 X 10°m (a) (4 x 103kg)(6 x 10°m)

(b) 2.57 x 10">mm — 3.43 x 1073 6x10°m’
Solution: ‘ : (b) 2x107m>
(a) 5.123 x 10*m + 3.28 x 10°m ;
=5.123 x 10*m + 32.8 x 10*m w @@m :

4
G %& 6 x 10%m) = (4 )
103*°kgm
= 3.7923 x 10°m K;% Lo
(b) 2.57 X X 10~ mm x 10%g m
=251 X m— 0343x10 mm =2.4><,101°kgm
S (2 At~ 0.343)10 mm 6x10°m 6
= 2027 X 10 inm ol e 3 Ll
= 2227 x 1072 x 10~3m 2x10%m* 2
i =3 X 10°m

=227 % 10 m
Example 1.2:

(A) Multiple Choice Questions (Exercise)r

1. The instrument that is most suitable
for measuring the thickness of a few
sheets on cardboard is a:
(a) metre rule

(b) measuring tape

(c)

vernier calj
(d) Crew guage

09101022 éx

2. One femtometre is equal to:
09101023

@ @@m (b) 10~15m
(d) 10¥*m

A light year is a unit of:
09101024

(b) time -
(d) speed

(a) light
(c) distance

4 14
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4. Which one is a non-physical ~ the differenc 1@@ ngths is:
quantity? 09101025 O a 09101029
(a) distance (b) den &@
(c) colour (c)2 cm
5. When llSln lmder, (d) 2.021 cm
one pre o-take is to: | 9. Four students measure the diameter
e of a cylinder with Vernier Calipers.
(a) check for the zero error Which of the following readings is
(b) look at the meniscus from below correct? 09101030
“the level of the water surface (a) 3.4 cm (b) 3.475 cm
(c) take several readings by looking (c) 3.47 cm (d) 3.5 cm
from more than one direction 10. Which of the following measures are
(d) position the eye in line with the likely to represent the thickness of a
bottom of the meniscus sheet of this book? 09101031
6. Volume of water consumed by you (a) 6 X 10"25m
~ per day is estimated in: (b)1 x 10~ _m
09101027 (c) 1.2 X 10 Bm
(a) millilitre (d) 4 x 107?m
(b) litre | "11.In a a smallest
(c) kilogram O divisi Y i ~Vernier scale are
() ciibit hetee . Q 9 : o /nine smallest divisions of
7. A displacement a%“ y tl3e. .mam scale. I.f the sTnallest
FORDMRRAL AR LG dlYl?lOll of the main sgale is ha!f
. (4) mas NIVA millimeter, the Vernier' constant 1is
(b) mass of solid equ;l to: 09101032
~ (c) volume of a liquid Eg)) 0'51 Irrrlnn;
(d) volume of a solid © 0.0 i
8. Two rods with lengths 12.321 cm ) 0.001 mm
‘and 10.3 cm are placed side by side, Ev
Answer Key
1 (d) 2 (b) 3. (c) 4. (©) 5. (d) 6. (b)
7. (d) 8. | (b 9. (c) 10. (b) 11. (¢
O@@\f\@
(d) watt

1. Which one of ¢t &EMIM is

‘not a
(a) Pasca

09101033
(b) kllogram

£

. Amount of a substance in terms‘of

numbers is measured in: 09101034
(a) gram : (b) kilogram
(c) newton (d) mole

15
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. Which of the following is a base
unit? 09101035
(a) Pascal

(©) 1000

e,

09101042

(b) coulomb “%mmﬂ 10. Micro meter can be used to measure:

(c) meter per s
(d) mole

. 0.2 mmin umts of meters is:

09101036
(2) 0.0002m (b) 2% 10*m
(c) both (a) and (b) (d) none

Significant Figures
. The number of significant. figures in

0.00650s are: 09101037
(@) 2 e (b) 3
(€)5 : (deo

. Which of the following numbers

- show 4 significant digits? 09101038
(a) 9000.8 . 7 (b) 4

(c) 5174. 00 (d) 0
. The numbers having %

- digiti lS 9101039
(a) 1.1 (b) 6.0
(c) 1.1 (d) 6x10?

. Which of following prefix represents

largest value? : 09101040
(a) mega (b) pico
(c) peta : (d) kilo

. Ratio of millimeter to micrometer is:

09101041
(a) 1000 m

(b) 0.001 mete

(a) current (b) force
(c) length ~ (d) mass

11. Least count of screw gauge is 0.01
mm. If main scale reading of screw
gauge is zero and third line of its
circular scale coincides with datum
line then the measurement on the

screw gauge is: - 09101043
(@) 0mm (b) 3 mm

0.03 mm (d) 0.3 mm
Measun ing lnstluments :

12. The ins a peasures the
Qg)& er of a pipe is: 09101044
Crew gauge _ |

(b) vernier caliper
(c) metre rule
(d) measuring tape

IScientific Notation

13. 9.483 x10° m is the standard form of
: 09101045

(a) 94.83 m
(b) 9.483 m
(c) 948.3 m
(d) 9483 m

r\%’?@ @

ey r@r’\\ \@\“

Oay=r—4 7 5| ®

¢ | @ o\ s

(0 9 | (© | 10 | (©
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(B) Short Questions (Exerci

1.1

Ans: Wﬁ ities, SUCh as
emotions, elligence, or satisfaction,
cannot ' be directly measured using

traditional instruments. However, they can

be assessed indirectly through metrics,
scales, or standardized tests. For example:

1. Intelhgence is measured using IQ‘

- tests.

ii. Customer satisfaction be
-quantiﬁed through surveys or rating
scales.

These abstract
concepts into numerical values that allow
for comparlson and analyél “
L2 s
two parts.
Ans: A
comparison of an unknown quantity with
widely 'accepted standard quantity. A

can

" methods convert

What is measur
09101047

measurement consists of two parts, a
number and a unit. A measurement
without unit is meaningless. '

1.3 Why do we need a standard unit
for measurements?
Ans:
and accurate measurements.

09101048
A standard unit ensures consistent
It allows
everyone to understand and compare
results, which is important for science
trade, and construction.

14  Write the na

quantities and 3 ‘@é tities.
09101049

o
rement is a process of -

o

oo

Quantities: Fundamental

: Can a non-phys1cal quan (
measured? If yes, then hyswal quantities from which other

quantities are derived:
i. Length: Measured in meters (m).

. 1i. Mass: Measured in kilograms (kg).
iii. Time: Measured in seconds (s).
Derived ' Quantities:
combining base quantities: _
i. Speed: Defined as distance/time (m/s).
ii. Area: Defined as length x width (m?).

Formed by

iii. Density: Defined as mass/volume
- (kg/m?).

1.5  Which SI unit will you use to
express the helght of y k>

101050
a desk 1s typically

(E&&Sg é centimeters (cm) or meters

(m) for accurate and consistent
- measurement. '
1.6 Write the name and symbols of

all SI base units.
Ans: There are seven SI base units:
i. Length: Meter (m)
ii. Mass: Kilogram (kg)
Time: Second (s) ‘
Electric current: Ampere (A)

v. Temperature: Kelvin (K)

vi. Amount of substance: Mole (mol)

vii. Intensity of light' Candela (ed)
ke WY A ed" Name
multlples
their symbols 09101052
Prefixes simplify the expression of

09101051

1il.
1iv.

ns:
very large or very small numbers by

¢ 17 9

scaling the base wunit. They make




communication more efficient and

measurements easier to read.

e fnell

Sub-multiples:
Milli (m): 1073 (eg,
Micro (p): 10

1.
il.

iii. Nano( lns— 109s)
e  Multiples:
i. Kilo (k): 10° (e.g., 1 km = 10° m)
ii. Mega (M): 10° (e.g., 1 MJ = 10°J)
iii. Giga (G): 10° (e.g., 1 GHz = 10° Hz)
1.8  What is meant by: 09101053
(a)Spm (b)1Sns (¢) 6 pm
(d) 5 fs
Ans: (a)5 pm=5x10"?m
(b) 15 ns=15x10"7%
(c) 6 um=6x10"°m
(d) 5 fs=5x10"5m
1.9 (a) For what pur

Callpers is used?

(b) Name i ‘ .
ast count found?

(d) What is meant by zero error?
Ans: (a) A Vemier Caliper is an
instrument used to measure small lengths
with high precision, down to 1/10th of a
- millimeter. It is commonly used to
measure the thickness, diameter, width, or
depth of an object.
(b)  The Vemier Caliper has two parts
i. Main Scale: This scale has markings
of 1 mm each.
Vernier (sliding) Scale: The Vernier

scale is 9 mm long and divided iato
equal parts. %

ii.

een the value

Verni @ ~ :
@é 1 M.S div - 1VSd1V '
east count =1 mm - 0.9 mm = 0.1 mm
Alternatively, the least count can
also be determined by dividing the length
of one small division on the main scale by
the total number of divisions on the
Vemier scale:
~ Leastcount=1mm/10=0.1 mm.
(d) Zero error will exist if zero of
vernier scale is not coinciding with zero of
~ the vernier scale. There are two types of
errors:
i. Positive zero error
Zero error will be po

W if zero of
a t side of the .
i

main scale.
ii. Negatlve Zero error e

Zero error will be positive if zero of
vernier scale is on the left side of the
zero of the main scale. :
1.10 State least count and Vernier .
scale reading as shown in figure and
hence, find the length.

Main scale

TIIII|I||||IIII|IIIIIIIIlllllllll!lllllllllt

Q5107

o o Vehbier scale
calipers is the value of the smallest

m @ﬂ&w :
east count of a vernier
measurement that can be taken using the

09101055

(c) The least co
Caliper is t%ﬁ@@@

€ 18 ¥

vernier calipers.




To calculate the least cdunt we use the

formula: ‘ “

Least count =
One small division on maiﬁ\

No.of d1v1swij\s}t\a‘ie
Least count = TR 0.lmmor 0.0lcm
Length :
In the given figure

o The main scale reading is 2.6 cm.

The Vernier scale division is Sth
division.

Therefore, the total length is:

Length = Main scale reading + Vermer

scale reading x L.C

Length =2.6cm + 5 % 0.0lcm =2 .65cm

09101056
59cm 6'%”‘ 6.1 cm
Pt e

Ans:
figure shows that the eye is exactly above

The correct reading is B because

the reading point.

Thus, the length measured is 2.65 c¢m.

Physical uzth-La
Q1. Is \hn'. quantity has
dimensions? 09101057
Ans: No, a non-physical quantity does

not have dimensions because it is not
related to fundamental physical units and
is not measurable in physical terms.

International System of Units

Q2. Write the unit of charge in terms
of base unit ampere and second. 09101058
Ans: The unit of charge in terms of base
units is ampere-second (A-s), derived
from the relationship Q=Lt |

Q3.

Express the unit of pressure
“pascal” in some other uni nk@
Ans: The unit \f&ﬂ!ﬂ (Pa)
can be expr a=1N/m?

SLO based . mumonﬂl
BB

hort Questions

Q4. Which SI base unit is the only
one that uses a prefix in its standard

form? 09101060
Ans: The kilogram is the only base unit
that has prefix. ;
Scientific Notation
Q5. Express the following into
scientific notation. 09101061
Ans: ;
(a) 0.00534m
5.34x10°m

i 3557744%‘52 O -

(d) 0.004 kg
4.0x10kg

(¢) 186000 s
1.86x10° s

4 19
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Prefixes

Q6. What are the key rul r
writing SI unit symm%%
correctly? m

Ans: (i) S reviations
Each unit esented by a symbol, not

“an abbreviation (e.g., s, not sec).

(ii) No Plural Form

Symbols do not take a plural form (e.g., 10
mN, not 10 mNs).

(iii) Capitalizatioh of Unit Names

Full unit names are written in lowercase,

except Celsius.
newton)

(iv) Uppercase for Certain Symbols
Symbols appear in lowercase, except L for

metre, second,

.2

R

liter and symbols named after s
(e.g., N for newton). O (

(v) Prefix Placeme
Prefixes in\di Q't y before the unit
(e.g., ms, not m, §).

(vi) Spacing Between Units

Units are written with one space apart

(e.g., N m, not Nm).

(vii). No Compound Prefixes

Compound prefixes are not allowed (e.g.,
7 ps, not 7 pps). :

Measurements

Q7. Why must numbers have the
same for addition or
subtraction, and how can you make @e
exponents equal? 09101

Numbers mustQ ‘
A

exponent

(

Ans:
exponent for Jer— subtraction
because eration can only be

)

AT

performed on like terms. If the exponents

€20 9=

o

~ (vi) Never work with electrlmty near

~ types of unit.

anorr
al point to

jus
nts equal before
githe operation.

Q8. What are the essential laboratory
safety rules to during
experiments? 09101064

Ans:
1))

follow

Handle all apparatus and chemicals
carefully and correctly. By
Always check the label on the
container before using the substance
it contains.

(iii) Do not taste any chemical unless

otherwise instructed by the teacher.

(iv) Do not eat, dl'l play in the -

A

(ii)

per Wlth the electrical
mains and other fittings in the
laboratory.

water.
(vii) Don't place flammable substances

near naked flames. :
(viii) Wash your hands. after all laboratory

~ work.

Q9. Define unit. Write down two
09101065
Ans. The standard measurement of any
quantity if called its units. '

There are two types of units:
(i) Base unit@ @@m
G J

e least count of measuring
instrument. Give examples. 09101066
Ans. Least count is the smallest
measurement that can be taken accurately
with an instrument.




1 cm to several -

Measuring tape metres T\ nl X
Metre rule 1 mm to I\’x\\ \\ \ \\ﬁu}a\)L
Vernier W P L 0.1
Callipers W o -
Micrometer 0.0l mmto 2.5
: 0.01 mm
Screw Gauge cm
Q11. Define =zero error of an
instrument. 09101067
Ans. Zero error of an instrument: A

systematic error that occurs when the
instrument reads a value other than zero
when the true value is zero.

Q12. Write down formula for
calculating least count of (a) Screw
gauge (b) Vernier Callipers. 09101068

Ans. (a) Least count of screw gauge is =

calculated by formula: o

Least count =

Pitch of screv@@;
No.of divisoo i‘éﬂﬁé&a\l"e
(b) Least O\QQQN% Wﬂler calipers:
Usually, the least count is found by
dividing the length of one small division of
main scale by the total number of divisions

on the Vernier scale which is again
1 mm/10=0.1mm.

Alternatively, the least count can also be
determined by dividing the length of one
small division on the main scale by the
total number of divisions on the Vernier
scale: : ,

Least count =1 mm /10 = 0.1 mm.

Q13. Define pitch of screw gauge.
09101069

Ans. When the thimble mak
complete turn, the spin
(1 scale division) on th
movement is

gauge.

5 the SCrew

¢ 21 3=

quantity"
09101070

‘ a derwed quantity because

Q14. Wh

ﬁ is calculated by multiplying two base

quantities, length and width. It is

expressed in terms of square units, such as

m-.

- Q15. Differentiate between base and

derived units.

Ans. (i) Base Units
Definition: Fundamental units that cannot
be expressed in terms of other units.
Examples: Meter (m), kilogram (kg),
second (s), Kelvin (K), etc.

(ii) Derived Units ' ,
Definition: Units that can be expressed in

09101071

terms of base units.

e =

= kg m? /sz) etc.

ame some repetitive processes

occurring in nature that could serve as a

reasonable time standard.

Ans: ;

(i) The rotation of the Earth on its axis.

(i) The revolution of the Earth around the
Sun. :

(iii) The vibration of a cesium-133 atom. :

(iv) The oscillation of a pendulum.

109101072

Errors in measurements

Q17. Identify Personal, Systematic,
and Random Errors: 09101073

(i) Your eye level may move a bit while
reading the memsc

Pers
ay cause the balance
c

u ate.
Random Error
(iii) The balance may not be properly
~calibrated.
Systematic Error




(iv) Some of the hquld may have | (i) 1.25x10? @@ =
evaporated while it is bemg) aﬁg
measured. % \
Random Error K 3 significant figures
Significant figures osiom.
\ip= 3 , 3 significant figures
Q18. How many significant figures are (iv) 0.000125 km
there in each of the following? 09101074 3 significant figures
Q19. Differentiate between systematic and random errors. 09101075
Ans. Difference between systematic and random errors:
Systematic Errors : ; - Random error T
Systematic errors refer to errors that | Random errors occur when repeated

influence all measurements of a particular
type in the same way, resulting in consistent
differences in readings.

measurements of the same quantity produce
different results under the same conditions.

These errors may arise from factors such as
zero error, poor calibration of instruments,

or incorrect markings on the scale.

These errors are caused' b
factors, and

predictable

little or no

may arise due to

env1ronmental conditions,

ch as changes in temperature, pressure,
humidity, or voltage.

R\ r\ﬂ “
Errors:

Minimizin stematic
Comparing the instrument with another one
known to be more accurate or applying a
correction  factor to  adjust  the
measurements.

Minimizing Random Errors: Taking
multiple . readings and calculating the
average or mean value. For example, when
measuring the time of oscillations of a
pendulum, the time for several oscillations
(e.g., 30 oscillations) is measured, and the
average time for one oscillation is then
calculated. : ’

(C) Constructed Response Questions

1.1  In what unit will you express each of the following? 09101076
a) Thickness of a five-rupee coin: Millimeter (mm) ‘
b) Length of a book: imete ter (mm)
¢) Length of football field:
d) The distance between two c
e) Mass of five-rup Gram
f) Mass of yo Gram (g) or kilogram (kg)
g) Du M class perlod Minutes or hours
h) Volume of petrol filled in the tank of a car: Litre
i) Time to boil one litre milk: Minutes

€22




122  Why might a standard system of

measurement be helpful to a talloré
09101077

as centlmeters or inches, a tallor can
accurately measure fabric, seams, and
clothing sizes to produce well-fitting
garments. This prevents errors and
misunderstandings when dealing with
customers, suppliers, and manufacturers,
ensuring that all parties are usmg the same
measurement units.

1.3 The minimum main scale
reading of a micrometer screw gauge is
1 mm and there are 100 divisions on the
circular scale. When the thimble is
rotated once, 1 mm is its measuremex@
on the main scale. Wha
count of the instrumen;

l

for the thickness o d\ 2
in the fig is' the thickness of
the rod? 09101078

f\\\\\(\.\\\
BJALA
&}A\ﬁmwm§ 70
60

Ans: Least count

The least count of a micrometer
screw gauge is the value of the smallest
measurement that can be taken using the
instrument,

Least count=

Pitch of screw guage

No.of divison on circular scale
mm :

1
Least count=

100
Least count= 0.01lmm or 0.001lcm

Thickness

ickness= Main scale reading + Circular
scale reading x L.C

Thickness= 9.5mm+70 X 0.01lmm
Thickness=9.7mm

State the similarities and differences between Vernier Calipers and

mlcrometer screw gauge. 09101079
Ans: Similarities:
e Both are precision measuring instruments used to measure the length, diameter,
and thickness of small objects.
Both use a scale (main scale and secondary scale) to measure. |
e Both are widely used in mechanical workshops and laboratories to measure precise
dimensions.
Differences: i
# Vernier Calipers Micrometer Screw Gauge
1. | Measures internal/external dimensions, | Measures the external dimensjons of small
and depth. : objects (like thickness ofr

ii.| Least count is 0.1 mm or 0.01cm.

Eeast couatis.0.07 mpvor0:00lom,

iii| Less precise than a mlcrometer

gauge.

W‘(ﬂ

Jwg\éé for smaller measurements.

iv] Larger range (fro efs to | Smaller range (typically up to 25 mm).
several centim 0 '
V. Versatﬂé{ﬁiﬂ &H‘érent dimensions. Specifically for measuring thickness or
diameter of small objects. :
423




1.5  You are provided with a metre
scale and a bundle of pencils; how ¢
the diameter of a pencil be me

using the metre scalé’ m<

precision as tha pers?
Describe 09101080
Ans: To ‘measure the diameter of a

pencil using a metre scale with precision
comparable to Vernier Calipers, you can
follow these simple steps

i. Arrange the Pencils:

Take a number of pencils (say 10 or
more) and place them tightly together in a
row so that they are in contact with each
~ other and aligned side-by-side. '
ii. Measure the Length:

Use the metre scale to measure the
" total width of the bundle of pencils. Let's
denote this measurement as L.
iii. Count the Number

Count the total
in the rowﬁng
iv. Calculateit ilameter:

The diameter of one pencil can be
calculated by dividing the total width of
the bundle by the number of pencils:

Diameter of one pencil=—

1.6  The end of a metre scale is worn
out. Where will you place a pencil to
find the length? 09101081

Ans: If the end of a metre scale is worn
out, you should place the pencil at the
beginning of the scale (where the zero
mark is still clearly visible) to ensure that

ements

incorrect readings,
essential fo

(e

Why m@ place the
@ e scale?
l\ 09101082 :

It is better to place the object close
to the metre scale to minimize errors
caused by parallax and the possibility .of
the object being misaligned. Placing the
object too far from the scale may also
cause inaccuracies due to the length and
alignment of the measuring instrument,
which could lead to a greater chance of
human error in reading the measurement.

1.8 Why is a standard unit needed

to measure a quantity correctly?
09101083

Ans: A standard unit is necessary to

- measure a quantity correctly because it
- ensures

consist enc racy, and
ments Without

d1fferent people or

systems, leading to confusion and
inconsistency in data. A standard unit
allows for universal understanding and
accurate communication of measurement
results.

1.9 Suggest some
phenomena that could

reasonably accurate time standard.
09101084

Some natural phenomena

natural
serve as a

Ans: that
could serve as reasonably accurate time
standards include: '

Earth’s Rotation: The rotation of
day, can be

Osc1llatlons The
oscillation of a pendulurn with a consistent

ulum

you are measuring from the %m
starting point. The wog

period is used in clocks to measure time.
iii. Atomic Clock: The vibrations of

4 24 p=

atoms, such as cesium, can be used as an




accurate timekeeping standard (used in
atomic clocks). :
1.10 It

Ans

the diameter of the vessel increases. In
smaller vessels, the meniscus is more
visible due to the surface tension of the
liquid, but in wider vessels, the liquid’s
surface is flatter and harder to observe,
making it difficult to determine the exact
level of the liquid. '

{2
is difficult to_ locate
meniscus in a wider vess@m
: Itis W}Mﬁw the meniscus '
in a wider vessel because the curvature of

the meniscus becomes less pronounced as -

<QHOT

w@be used to

1.1 Which
ﬁ 09101086
eter of a test tube.

Depth of a beaker. :

Ans: (i) Vernier Calipers can be used
to measure the internal diameter of a test
tube. It can measure both internal and
external dimensions by using the
appropriate jaws.

(i) Vernier Calipers can be used to
measure the depth of a beaker. A
measuring tape can also be used for

larger beakers.

(D) Comprehensive Questions

1.1 What is meant by base and
derived quantities? Give the names and

symbol of SI base units. @)
Answer: See Question nurg m
1.2 Give thre 28 \of derived

unit in SIL. ey derived from

base units? Describe briefly.

: 09101088
Ans:

i. Newton (N) (Unit of Force)

Derived from: Kilogram (kg), meter

(m), and second (s)

Relationship:

Force is defined by Newtons second

law as F=ma, where F is force, m i1s

mass, and a is acceleration.
Acceleration (a) is the rate of change of
velocity (m/s):

m/s

a—=m/s

Therefore, the unit of force i 1s

Newton = kg.
Thus, 1 Newton is _the
accelerate IW ss at 1 meter
per second s

ii. Joule (J)(Unit of wo :
kg), meter

Bee Lo

Work is the product of force and
displacement: :
, - W=Fxd ‘
- We know that force (F) has the unit
~ kg. m/s? and displacement (d) has the unit
m. |
Therefore, the unit of work is:
Joul(J) = kg. m?/s?
Hence, 1 Joule is the work done when
a force of 1 Newton moves an object 1
meter in the direction of the force. |
iii. Pascal (Pa) (Unit of Pressure)
Derived from: Kilogram meter (m),

and seco d?]
¢ is defined as force per unit area:

A

€ 25 3




The unit of force (F) is Newton=kg.
m/s?> and area (A) is measured in sq@ffl
meters (m?)
Therefore, the unit of

p @
Pasc '

Thus, 1 Pascal is the pressure exerted
when 1 Newton of force is applied

anow~

n the reason
random errors and
errors in experiments.

09101089
Ans: See Question number Q.15

1.4  Differentiate between precision
and accuracy of a measurement with
examples. | 09101090

Ans: See Question number Q.18

uniformly over an area of 1 square meter.

(E) Numerical Problems

% | Calculate the number of second
in a (a) day (b) week (¢) month and

state your answer using SI prefixes.
09101091

Solution:

a) Day

1 day = 24 hours, 1 hour = 60 minutes,
1 minutes = 60 seconds
Number of seconds in a day (i\
—24><60><60—86 K@

=86.4 W

=86.4ks
b) Week
1 week = 7 days, 1 day = 86400 s
So, |
Numbers of seconds in a week =
86400
= 604800 seconds
‘ Or
= 604.8 X 103seconds
Or

7 X

=604.8 ks
¢) Month
Assuming a month has approx1mate
days.

1 month = 30 days, 1

So, W
Numberwcé month is:
=30x8 0

Or
= 2.592 x 10° seconds
Or
=2.592 Ms
1.2  State the answer of problem 1.1
in scientific notatlon m 09101092

SOth
86400s

\/

In scientific notation, the number of
seconds in a day is = 8.64 X 10"‘

b) Week

1 week = 604800 seconds ‘
In scientific notation, the number of
seconds in a week is = 6.04 x 10°s

¢) Month

1 month = 2592000 seconds _

In scientific notation, the number of

seconds in a week is = 2.592 x 10°s
1.3  Solve the following addition
subtraction. State your answers
scientific notation. 09101093

a)  4x107* HEA0ke
@@ﬁa@— 3.2%107°

a)4x107* + 3 x 10~°kg
To add, express the numbers with the same
exponent

or
in

= 2592000 seconds

=4%x107*+03x107*

4 26 3=



=4.,3% 10 %kg |

b)5.4%x 1076 —-3.2%x107°

To subtract, express the numbers wi
same exponent “n
=0.54 x 10

= —2.66 X 1
14 Solve the followmg addition or
subtraction. State your answer in
scientific notation. 09101094
a) (5 X 10*m) x (3 x 10~?m)
6x10°%kg
3x10*m’
(a) 15 x 10*2 m?
Solution:
a) (5% 10*m) X (3 X 10™?m)
(5% 3) X (10* x 1072)(m X m)
=15 x 10*2 m?

(B) 1.5 X 103m?

NaHor~
(3%4.0) 710@@@
@ 0;3 2k S
X Sgi gm
=2.4x 103kgms
1.6 State the number of significant

digits in each measurement. 09101096
a) 0.0045m b)2.047m c¢) 3.40m
d) 3.420 x 10*m
Solution:
a) 0.0045m

There are 2 significant figure in
0.0045 because zeros on left side of first
significant figure are not significant.
b) 2.047 m

There are 4 significant figures
because all accurately known d1g1ts are

significant, als @ 15@@ een two

=15% 10 ne
—15%x10* m ‘%Q(@i“ here are 3 s1gn1ﬁcant figures
e e “%@ because all accurately known digits are
= 15 X 102W significant, also final and ending zero is
g significant. ‘
y 28 kg d)3.420 x 10*m
3"104 _ There are 4 significant figures
G 10° kg because all the digits before the exponent
300 o are significant.
_2x10™* kgm® 1.7  Write in scientific notation:
2) 0.0035m b) 206.4 X 10*m
=2x10" kgm™ Solution: 09101097
1.5 Calculate the following and state | 3) 9.0035m ;
vour answer in scientific notation. =3.5Xx107"m
i 09101095 b) 206.4 X 10°m
3x10°kg)x(4.0kg) = 2.064 x 10*m
5x10°%s° 1.8 erte usmg cor @ lxezs
Solution: e 091011::8
3x10%kg)*(4.0km) KQ : e
5x10%> K&m 2) 5.0 X 10%cm ' |

3><102kg)><é4 %MJ

A

Centi=c= 10"
So,

=5.0x10*%10%m
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=5.0x10%in
=5.0x10°m
=0.5x10""m O
S =05x10°m ““
So, WW %ilo =
=0.5 km

'b) 580 x 10%g

=58.0x10%"g

=58.0x10°g.. kilo=k=103

So, =58kg

)45 x 107*s

= 45%x1073s

= 4.5ms

1.9 nght year is a unit of dlstance
used in Astronomy. It is the distance
covered by light in one year. Takmg th
Given d

speed of light as 3 0 108 ms"™ m
the distance.
Solution:

Speed of light = c= 3 X 10®ms™*
Time=t= 1 year= 1 X 365 X 24 X 60 x 60
Time =t=3.15%10"s

K=10’

AR

eed of light x time
=3 x 108 x 3.15 x 107

=9.45 x 10°m

Result

Hence the distance travelled by the light in

one year is 9.45 x 10">m.

1.10 Express the densnty of mercury
given as 13.6 g cm ™3 in kg m™>
Solution: '

Given data

. 09101100

Density of mercury = 13.6 ;Tgn?
To find

’ kg
‘ Dens1ty of mercury in —= 7

@©m

Density of mercury in kgm 3 is =136
%1000 kgm 3 ’ '
=1.36 x 10*kgm™3

Result

Hence the density of mereury is
1.36 x 10*kgm™3

4 28 =




