SHORT QUESTIONS

Write short answers of the following questions.

'l Define the number it and show that 2n radian = 360°.
mThe number rtis defined as; Circumference

Ratio of Circumference to diameter=— =11

Circumference 7T
- O] e

“The ratio between the circumferences “C” of a circle to the
diameter “d” of the same circle”.
According to definition

SV o

Since the angle subtended by the circumference at the centre of
acircle in one complete revolution is 360° or one revolution, therefore we write as;

For 1 rev, 8 = 360° (1)
Also 0= 3 (2)
For one revolution - §= ;nr

Eq. 2 becomes; 0= @ =2nrad (3)

By comparing Eq.1 and Eq.3, we get;

271 rad = 360°

reasonable time standards?

@ Phenomena repeating after regular intervals of time can be used as a time standard.
Heart beat

Stages of the moon

Change in seasons

Sun set and sun rise.

The rotation of the earth about its axis.

Characteristic vibrations of crystals such as Quartz crystal.

Transition of electrons between electronic levels.
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' Klloumm Is usetul to be used as unit whenever wie wanm v consider 5 -

speeit,

Togmn,
nf mass without consldering the number of microscapie stoems of molecules g..., /
Kilogram and mole really mueasure two very different things. Yilograrn is used 5. . .
the mass; the mole Is closely related 1o the number of partides, 1 maole of 5 2. Bets e

’
- 3 ”{,

gram i,
and-so many moles; this depends on the substance, For exarnple, 3 rmole of l’.'/",-g?,,_. -

has Avogadro number of particles, Therefore, one can’t sayin gensral thas 5 4

-
Pl

has a mass of 1 gram, while a mole of oxygen atoms has a mass of 16 grams.
Importance of Mole

Imagine the reaction between two atoms, We'll pick Hydrogen and Chlorine. Now, vhe,
atoms combine to form HCI, or hydrochloric acid, Now, let's assume that we Want o ,-,,;

some HCl. We would need one atom of Hydrogen for eve ry atom of Chlorine. When we 4. 7

the hydrogen, it's much lighter than the chlorine, If we were to add 1 gram of hydrogen s
gram of chlorine, there would be greater number of hydrogen than chlorine, So we peed
some other way to make sure that the number of atoms in each sample is equal. We do thi;
using the molar weight, When we add one mole of hydrogen to one mole of chlorine, we
would have a balanced reaction. This is why mole is useful for us. Mole 3llows us to mix

equal number of. particles wit!i each other. Moreover mole is scientific approach to
measurement.

“Einstein eqt
m As the Einstein's equation is given by; E = mc?
@ Dimensions of E=[J]=[Nm]=[(kg m/s?) m] = [kg m¥/s?)
[E]=[ML?T7) (1)
M Dimensions of mc? = kg (m/s)?) = iM 1’77 (2)

Comparing 1 & 2, we come to know that the Einstein's equation is dimensionally correct.
6. Deduce the dimensions of gravitational constant G ?
m The gravitational force is given by;

M. m
r2

Fe=G

= GoIRE Nm kgms? st MAUTH
Mem kgz kgz
7. Find the dimensions of Kinétic Energy ?
@ The K.E is given by; K.E=¥%m V2
Since the uni* »f kinetic en.rgy is joule, therefore the dimensions of K.E are:
)] = [N m] = [(kg m/s2) m] = [kg m?/s’]
8. pendulum as a time standard?
@ The time period oi the simple pendulum is;

T=2n./l/g

33
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it clear from above equation that the time period depends upon;
a. Length of the metallic wire of pendulum
b. Gravity
since the length of the metallic wire changes with change in temperature so its time period
will be affected accordingly. Also the value of the gravitational acceleration changes from
place to place therefore pendulum is not suitable for time standard.
9. Are radians and steradians the basic units of SI? Justify your answer.|
@The general conference on weight and measures has not yet classified certain units of
s under either base units or derived units. These Sl units are called as supplementary units.
Till now this class contains only two units of purely geometrical quantities. They are:
i. Plane angle (two.dimensional angle) measured in radians
ii.  Solid angle (three dimensional angle) measured in steradians
RADIAN |
Itis the unit of plane angle and it is defined as;

“One radian is the angle between two radii of the same circle subtended by an arc equal in
length to the radius of the circle”. '

Which gives purely a number, hence it cannot be Sl unit.

STERADIAN |

“One Steradian is the angle subtended at the centre of a sphere by an area of its surface
equal to the square of radius of the sphere”.

Which also gives purely a number, hence it cannot be SI unit.

10. What does the word “micro” Signi
XM Microwaves are electromagnetic radiation with wavelengths ranging from as long as

one meter to as short as one millimeter, or equivalently, with frequencies between 300 MHz

(0.3 GHz) and 300 GHz.

The prefix “micro-" is a Greek word which means “small”. The prefix "micro-" in
“microwave" literally shows the smallness of the microwaves as compared to radio waves.
It has not been used scientifically to mean 10 m. It indicates that microwaves are "small”
Compared to waves used in typical radio broadcasting, in that they have shorter
Wavelengths. ‘

Ina typical microwave oven, the frequency Is 2,450 MHz which corresponds to a wavelength
fange of 12.2 ¢cm or 122 mm.

p-12xkgm =12>t10003x10"cm"
p=1.2x10" gcm
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@ An analogue statement to the given statement regarding measurement is:
“The result of a measurement is only as accurate as its least accurate measurement”.

Year Light year
1. The duration of time in which | 1. It is the distance covered by light in one
earth completes one re\;olution year.
around sun is called as one year.

2. It is the unit of time. 2. Itis the unit of length.
3. The duration of time in 1 year = | 3. Distance covered in one light year is;
365 x 24 x 3600 S=Vxt

1 year =31536000 s S=cxt=3x10°x31536000

S= 94608000 x 10®* m = 9.46 x 10 m
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