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PHYSICS NOTES

10.

f Archimedes the Greek p has
ield of,
(a) physicsfnd electy:

- CLASS : XI
Multiple Choice Questions &
Chapter 1

THE SCOPE OF PHYSICS

Physics can be defined as the study of:

(a) Chemical Properties of matter

(b) Physical properties of matter

(c) Relation between matter and energy
(d) Both (b) and (c)

Physies can be defined as a branch of science based on a:

(a) Aberration and analysis of facts
(b) Experimental observation and quanma\_\ve measurement.
(c)

Mathematical calculation and interpretation.
Replication and verification of known facts. : aron and
Thc branch o s deals with the study if production propagation

propcru es .

(@) Optics (@) Staki (<) ACOUSUCD e,
High an ySil eal with the:

(a) Stud\' of electron behaviour

(¢) Stu anics of energetil

(d) Stu

erties and behavi
originated the id

(a) Matter and energy are the samd
=

The anciefit

not possiby
(c) cantifiues
(d) i %8st in differd

(b) Nuclear and atomic Physics
(c) Mechanics hydrauties and hy
(d) Special theory of relativity

Al - Beruni is famous for finding out"tHe

(a) Distance of moon from earth

(b) Mass of the earth

(c) Diameter of earth’s orbit

(d) Circumference of the earth

The book “Kitab-ul-Qanoon-ul-Masoodi” was written by

(a) Iben-e-Sina (b) Al-Razi

(c) Abu-Rehan Al-Beruni (d)  Ibn-al-Haitham

Dr. Asalam was awarded noble Prize for has work on.

(@)  Electronics (b)  Radiations ) ,
(c)  Optics (d)  Grand unification theory "
The first book on analytical “Hisab-ul-jabm'aLMoqa\?“ was writtenby—7
(a) Al-Khawarzmi (b)  Al-Beruni

() Al-Razi (d) lbn~e-sm;«
“Kitab-ul-Manazir” the famous book on optical is written by

(a) Ibn-e-Sina (b)  Al-Khawrzmi

(¢) Jabir-bin-Hayan (d) Ibn-ul-Hailham
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PHYSICS NO

12.
t::}l'lgramre. intensity @
;:a) Derived ;g; :zf;.‘:(b) and (c)
c; amental g . ; x
13. i)l)rittcr?:)rf“:hc fowing physical quantity Will B¢ different units as
compared to that of others . 1 W
(a) pa\;/eight ®) 'gl:n;f;n i (€
() BuoyantForce (d) £ Joue Force It
14, Which on¢ of the following js not the of same q\.—!antm- 2. VW
(a) Horse p) Caloric () d) g (i
15, The S.Iunitof current is ¢ oRe U S
(a) one volt (b)- o h {
(). Oneampere o t',"'m (
16. The famous mamcmadca] and the founder of algebra was. 4. \
@) Al kindi p). AL Khwa.nzml (
© i (d)- Naserudin tusi (
17. Light £
(af {h Light () — (d)  Presg s. 5
18. Some of the basic S- | units are Sure ‘
(a) Se e mole |
(c). volt ( Bn =it
19+ 10 seco alent to:
\ (a). o DECL Second (
(c)- EE (t 7.
20. Th "ﬂe is
(a). )m mia1Vi0 (
218 One Angstront equal 8.
168cm (B 1 (c]
22. In Phy: o’ repres
(a) mechanical nature of &quantity
(b) chemical nature of quantity 9}
(c) Physical nature of quantity
(d) electric nature of quantity 10.
23. Dimension of pressure is.
@ MLIT2 () 2T (@ MLATH A M
24. :Nhich l;ﬂe of the following represent the dimension of power: Lo 11
(a) T2 (b) MLT? o ML2T3 :
25, Which one of the following represent dimension for the S}l ML27
a) M? LT2 (b) ML2 T2 © M2 LT2 @ it of torque,
26. 0.0084 has significant figure. MLT2 12.
@@ 2 b)) 4 © @
27.  The dimension of angular momentum similar to that of. !
(a) energy )  heat () Plank’s constant (d) 13.
wOI’k
S~—2
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14,

Chapter 2

SCALARS AND VECTORS -
Which of the following is a vector quantity
(a). Mass (b) Speed
(c). Temperature (d). Acceleration
Which one of the following is scalar?
(a) Acceleration(b)  Velocity (<) Force () Work
In contrast to a scalar a vector must have a
(a) Direction (b) Weight
(c) Quantity (d) None of the above
Which is the following group of quantities represent the vectors:
(a) Acceleration, Force, .Mass (b) Mass .Displacement, velocity
(c) Acceleration, Electric flux force

(d) Velocny Elccmc field momentum

The follow 1 are called vectors”

(a) Ti (b)  Temperature and density
(c) F

Vcclors are | vsic

lacement ek L
(a) s
(e) d direction only (
‘Scalar q ave:
(a) On des

quanmies whic
dc and directio: (

When a vector is multiplied by a n
(a) is reversed

(c) make and angle of 60°

A vector which can be changed by
any point is known as:

(a) Parallel vector (b) Null vector

(c) Free vector (d) position

A vector in any given direction whose magnitude is unity is called:
(a) Normal vector (b) parallel vector

(c) Free vector (d) unit vector

The position vector of a point p is a vector that represent its position with
respect to:

(a) Another vector (b) Center of the earth

(c) Any point in space (d) origin of the coordinate
system ~=

Negative of a vector has a direction ___that of the original vector.

(a) Same as (b). Perpendicular to

(c) Opposite to (d) Inclined to



CLASS - %
PHYSICS NO
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different of t% vector ar¢ equal if magnitude. The ang) —_——
e
ks (d) 180 28. T
re

15, The sum and
petween the vector is: 90 © 1
ta) o ; itude of thei
16, Two forces act together on an Oblcf‘r;r::i:ﬂgm ude.of theix resultan, .
least when the angle petween the {0 600 (@ iy ) (@
@ 0 45" (€ ) 180s 29, T
17. Thedot product of 1 and J 18: @ O (@) o
(a) more 1 any vy (:
18. Scalar product obtain when: 1af \ie 30. W
(@) A Scalar is multiplied by a scae n
i +a vector (
o give & scalar a0
o
(:

s taken .
If dot product of two vectors ¥ ich ar¢ “?" ggrper:iylcular to each gy,
zero then ei tor is obtail py adding tWe OF MOTe Vectgp, |8 32, |
Sig

(b)

called:
::; &Q:'Eu (d) Position vector
20, Thevector© i ; adding tWo or ors is called:
ector

(a)
R ctor
o vectors obeys:

Opp05ile to the other

21.

22.

P

(a) ABSI

If the angle
t

between the
roduct is 28

(c) 1
(d) Both dot
24, kxi= s
@ i (o) -i "
25. 1txTF = 0andsalso axh =0 then '
(a) aand h are parallel to each other 3.
(b) aand h are perpendicula.r to each
4,
(d)  Either aorhis
is a null Vector .
o8

(c) ;an‘crh is a null vector
26. The magnitude of product vector ie A xB= c
the adjacent side b) Area of the
parallel
(d) parameter of the ©gram

(a) Sum of
(¢)  Product of the parallelogram
o parallelogram
27. If two vectors lie in xy-plan then their cross product lies.
(a) In the same plane (b) Adjacent plane
(d) Parallel to the plane

(c) Alone parallel to that plan

—4$
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28, Two focus of 8N and 6N are acting simultanecusly at right angle the
resultant force will be
(@) 14N (b) 2N (c) 10N (d) 12N o
Two forces each of magnitude F act perpendicular to each other. The-
angle made by the resultant force with the horizontal will be.
(a) 30° (b) 2N (c)  60° (d) 90°
30, When two equal forces F and F makes an angle 180° with each other the
magnitude of their resultant is,
(a) F (b) O (c) 2F (d) 0.5F
31 The resultant of a 3N and 4N force acting simultaneously on an at right
angles to cach other is in Newtons’s.

fa) © (b) 1 ) 35 @ 5
32. (61 + 45 —K)(4 +2] - 2k) = >
(a) 24i+8j+2k(b) 30 (c) 34 (d) 40

33. The diagram shows four acting on a block

3N

<=1 & N
| | _
1 m 7 , -
What is the restltalit force?
(a) Zer, t
" “FOR
MORE! ez
== MOTIO
12 If an object is moving t its aj i
North
(c) (

2. If the velocity of a body changes it 14
(a) Instantaneous velocity
(c) Magnitude of displacement

3. Acceleration is a physical quantity
(a) Both magnitude and direction (b) Only magnitude
(c) Only direction (d) None of the above
45 The shortest distance between two .points in a specific direction is called:
(a) Distance (b) Acceleration
() Speed (d) Displacement
D¢ Change in velocity per unit time same is equal to:
(a) Distance / time (b) displacement / time
(c) Acceleration (d) Force / mass
6. Inertia of a body is measured in terms of
(a) its weight (b) its applied force
(c) its reaction (d) its mass
7 A body moving with constant velocity be:

(a) Changing its direction of motion
(b) in equilibrium
()  Accelerating (d)  Traveling in circle



velocity then 115 acceleration is.
g ncreased  (d) De,
Cre, 22 ™

8. Agar is moving with unib‘:";!m(
b) €0 el

9, !l"?:c lrf:r:c(ween l‘l velocity ume B ‘(’bl MIdD'i};:al:::. e Bequdl t::‘tz Ni
::1) \[;c;!ocit}’ N (dl Acceleration (
isp h :

10.  Terminal velocity I; uu;;g\'wc:cﬂncd ﬂ(’b; € velocity of ight in way, t:
(a Velocity of . v er :

(C)' Velocity at which #ir sistance palance gravity o |1<_

@ Al of the above A (s

11. The laws of motion deal with p)  Width and length {
@) [Forceand acceleration bl scosity and e S
{c)  Vertical and horizontal - ) PR atsig Adis &
account @ . o
ble on (b) Second law of motion (i
Newton's law of gravitag It

10, 25 I

12, Swimmingis possi
{ motion

{m) First law 0 d
always equal and opposite

(c) Third lnw of motion
13. The stat ¢ *to every action there 1§
i ment off
{:;I R law {b) Newton s second law
{c Newt law ewton's gravitationa] {
14, F=ma, jatt mathematical expressi c § ‘
@ N Jaw of mouon 26, |
e) N Jaw of motion ‘
15; Newton's fir { motion gives d¢ (
(el arce () Inertid | '
16, D wetion is negli . '
dil 3 27
masses
28.

h
{c)  Different for different vertical
17 esultant force on 25 is

(a) p
(c) Constant deceleratio (
18, The forceof friction, gcncralcd to resi

connecting media in
(b) Solids.

(a) Liquids
19. The concept of force might, best be de
(a)  The pushor pull
ding to change body state of rest or state of m
Otigy 3

(b) A quantity, ten
of a body
82:

(c) Energy in motion
(d) Power transmitted from one place to another
20, Stoke'slaw holds for
(b] Motion thro
) rough free space =

(a) bodies of all shapes
(c) horizontal motion Ol
(d) motion through a Vi
21. When the body is stationary
(a) There is no force acting on it
{b)  The force acting on it are not in contact each other
(c) The forces acting on it are balanced with it

(d)  The body is in vacuum

e e

f particles
scous medium
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22 The coefficient of frictional force between two surfaces incontact does
NOT depends upon
(4) The normal farce passing one against the other i
(b The s of surinces
fel Whether the surfaces are stationary of in relative motion
(<h) whether a lubricant is used or not
23 The frictional resistance between its various layers of fluids as called
m) Viscous drag (h) Viscosity
(€} Frictuon (d) Up thrust

24 If there is no external force applied to a system then the total momentum
of that system

{a) Turn to zero (b) remains constant
{c) is maximum (d) 18 muinmum
25, If two bodies of equal mass collide elastically then
(m) their velocities are added to each other
(b) their velocitics are subtracted
(€) their velocities do not changed

{d) the h their velocities
26. I thera WEmomentum with
(a) ™ ' is a function ¢

(b) The momentum is not conserv

(c) The c m is constant
(d) Sor oS
27. If linear for i of a particle in ¢

(&) be double

(c) ¢ )
- CNIOREUL. r oo

cal

g r
(a) Energy possessed by body
(c) work possessed by a body

30. The time rate of change of linear m

(a) The applied torque thy T PP
(c) Impulse (d) None of the above
31 __is also called to quantity of motion:
(a) Acceleration(b) Momentum (c) Force (d) Energy
32. The net force acting on the body of 10 kg moving with uniform velocity
of 8! is:
(a) 40 N (b) 4 N (c) 4 N (d) Zero.

33. The velocity of the body is increase to 100% then linear momentum of
the body increase to:
(a) 50 % (b) 100 % () 10 % (d) 35 %
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MOTION AND TWO DIMENSION AR

sed by @ projectile can be found by the f ?:

< 21,2 8in20 ?ror"'“la (%

= 14, A

2 Si:Qo 5

L. A. Maximum range auau: e
@) 1. Sin@ ® 2,508 () - @ L,
g - fricti £ ojectile has maximum range 2 -
2. Inithe absence of air friction proJ When, g 3
an angle. L ) r 2
(a g30" with the hori_zomal (b) g; ::t: t:s ;erylcal l 15. Erl
(¢ 30" with the TErECs hort ontal component fonz()mal d
3. During the projectile motion, the oni I o Vel‘)cuy d
(a) Change with tim¢ . ( Lsmnt Zer0 b
(c) Does not chaggg but remains ¢0 . ot
sith time
. ge ml <i:rcascs mlht s projec'.ile is directly proportional to. {:
(a) mociw (b) Launch angle o
(c) initial velocity B . :
The friction between 3 ot :
5. A body igEpin & circle at2 i
statem the body 15 true? :
e acceleration. (
There is:force acting at 2 tang o
ing towards (
6, i .’q¥ rotates aboBt =" (
( en 20. |
(c) Angular momentum ]
7. e rate of charge of an I |
] 2,
(c) Angular velocity- h
8 The acceleration in unifo
(a) varies inversely Wi E o
ely wi i
o= .

(b)  varies invers

varies directly with the square

(©
(d) is both (b) and (c)
g, Ifabody is rotating in & circle with variable linear speed, it m
(a) Only centripetal acceleration. (b) Only tangential aCUSt haye. 23.
(¢) Both centripetal and tangent acceleration (d) None Celeratio,
10. ;]'})15 direction of angular velocity can be find out by of these
) Left hand rule (b) Angular dis ' 24.
(c) Direction of movement (@ Right hand Fr’]lizemen
ircle describing equal angles in equal i
ntervaly 25.

11. If a particle moves inac
then

(a) Angular velocity change and linear velocity constant

((:)) :;lgﬁar ve{ocity constant and linear velocity cons[arllt

ar velocity constant and linear veloci

12 ’(;2 None of these gl hRsges

. e rate of change of angular displacement with ti i

me

((;) ‘.:.ngular accelf:ran'on. (p) Linear velolcsit;aned

ngular velocity (d) None of these

I o TS
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13. The centripetal acceleration produced in a rotating body is commonly

due to the changein = of the velocity.
(a) Magnitude, (b) Direction w
() Value (d) None of these

Y

An object is hunched in an arbitrary direction in space with a certain
initial velocity and of moves freely under gravity. Its path will be a.

(a) Straight line (b) circle
(c) parabola () hyperbola

15. The velocity component with which a projectile covers certain vertical
distance is minimum at the moment of
(a) Projection (b) Hitting the ground
(c) Highest point () None pf these

16. A projectile has its speed maximum at the moment of
(a) Projection (b) Hitting the ground
(e) Both of these (d) None of these

17. The horizontal range of a projectile depend upon.
(a) The gngle of projection (b) The velocity of projection
(c) Botlli¢ (d) None of these

18. If a projqgfil cted at an angle abelid it
have the Sa if it is projectedfa
(a) 4se b) 55¢

19. The linea lar velocity of a ga
circle of rady e related by
(a) V=Bx ) V=rxo

20. A ball is thrown at 40 m/s with the
ho @It f!ocity. of th
(a) 15 m/s

21. Ac > € &nt speed of

100m what is the accel
0.4 ms? g
22, The mis at 20 s at 60

horizontal and vertical component g
is respectively :
(a) 10 m/s, 10 m/s
(¢ 10m/s, 0 ety Yy @mrrr
23. A 100 kg body is rotating in circular path of radius 200m, at 50 m/sec.
find the centripetal force acting on the body.
(a) 225N (b) 125N (c) 525 N (d) S00N
24. If a body covers S rotations in 2 seconds, around a path of radius 2m the
linear velocity of body is
(a) nm/s (b) 10rm/s () 5 tm/s (d) 20 nm/s
25. The angular speed of an hour's hand of a watch in radian / minute is
(@) =n/6 (b) =/30 () n/ 180 (d =/360

=3
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I b EQUILIBRIM

Angular momentum

1 Torque is SY1O onymous of )
o gamcmlo} \Srfcrn Moment of force
2 '(I":}l:c rate of changeé © fangul momentum |i4x:ozilzgmm
| [o) e 2 e m(c‘, equal to the ma(d) Alt Of th,
d moment & is e
B ;r:;e pr]ai\;::é nof force an ) Torqu;e . 3
(c) centripetal 7€ (@ dA:ug;l :; ,_mom Sk
4. Torque is zero, if angle e 6 benveen force an o “m(zl)’m .
b c|
S '(Sze m0 (o)dy can descnb e by t.heomotxon ofit's 1800
. i (b) rigin
‘(;) ty d None of these
6.  Ifabodyls rotating clock _wise direc i .
(ﬂ) i b) Negd ative
The tw! sumte couple are:
(a) u gnitude .
g the same 1

(c Not acting alo
f a body of irr!

At the su!ace a ﬂ'le body
0% e point at which who! of

(c) Origin
10. Torque equals to
(a) Mass xf acceleranon
ntre of gra

(c) Forcex ce!
11. Physical quantity no
(a) Moment of inertia
) Angular velocity
12. The centre of mass coincides with ce
(@) Ima non-uniform gravnatlon field.
(b) In a uniform gravitation 0 field
(c) Atthe centre of earth d) Atthe poles
tum is given by:

13. The magnitude of the angular momen
(p) i=rp/sind

(b)
(d) Torque
ntre of gravity of body, if it s p
Dace¢

@) A.1=msin®
i '(I‘C) L=rpsin® (d) only A & B
. The angular momentum of a particle is conserved it the net
(a)  Infinity (b) Zero torque jg
(d) None of these —

(c) Constant
15, If the not torque ac

ting on & body is zero then the ___ of the bod:
y is

conserved.

a F .

@ oo o Liner momentam
(d) Angular momentum

L T ———,

16.

17.

20.

21.

D

PHYSICS NO'
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16. According to law of conservation of angular momentum.

(&) I =dl (b) T = dy/dl (c) I =dtxdl; (d) T =dl/dt.
17. A body acted is said 1o be in equilibrium when it .
(a) Move with a variable velocity
(b) Moves with a uniform velocity
(e) Moves very fast in space (d) Moves very slow in space
18. A body is said to be in if it is at rest or is moving with uniform
velocity.
(a) Period motion (b) Rotator motion
(c) Arbitrary motion (d) Equilibrium

19. A body will be in translatien equilibrium if the vector sum of external
forces acting on a body is
(a) Maximum (b) Minimum  [(¢) Square (d) Zero

20. If the axis of rotation passes through the body itself. the corresponding
rotator motion is called the:
(a) Spin -motion (b) Orbital motion

(c) vibr: (d) To-and for motion
21. The objcaﬁl‘"\um may not havc any:
(a) A

(c) velocity ue geting o
FOR E[ 1'5"-!:'
Chapter

l\VITA

1. TthﬂB igngacts along Lh s

(a) axis of rotation.

Line joining the in g bd
(© i 1 tosfhe intd
2. The range through which 1

e graviti
(a) Limited to 1 x 1019 m
(c) Extremely long
3. According to the law of universal G!
(a) Every body in the universes attracts every body.
(b)  The force of attraction is directly proportional to the product of
their masses
()  The force of attraction is inversely proportional to the squire of
their distance.
(d)  All of the above

4. Force of gravitational attraction of earth on other bodies is given by:
M M
(a) REG L’l (b) gt
R; G
Mm s Mm
c F=R} d F=Ri—
(c) = (d) = L
5. The force of attraction or repulsion between two bodies is:

(a) Inversely proportional to the distance

(b) Directly proportional to the distance

(c) Inversely proportional to the square of the distance
(d) None of the above




is 1/6% of that on earth o
+ Why
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m
7. The acceleration du;wa:;g\ ‘::oon. 1 its mass on o i
S m/c mmes of(é) ; € @ (d) m/3
al m 1
5 Mevalicol € %,c “‘h"iiﬁim IS Zero () Nome of the
Maximum ’ ihis: rn
9 'l:t{c value of g at rtain height [a::;‘fce‘:_rm_ :
@ nearly the same as & the o fearth
(b) Nearly the sam® as an t?‘:[;callgtu 4
{g}) g:gz:::d to d;;;"::;i the variation of the earth radius,
10, The value of 'g 1S maximum at. o 5 pite eacth
(@ Eenator f e earth. ) - Swtacerel the earth
i arge,
11, If the mass of the earth gec,omcs fOUJ'(;;mCSBeCSmeS ?0‘:_ ?iixoefggl will
in unchange 2 } s lar,
:Ca,) ;emam (d) sixteen times larger ger
12. Thew i Shfaximum
(a) of earth
(b) An infinite tance from the ewr_.
) A tre of earth i S
13. Whena ng upwarfi thv_h a i“
weight qija side the l_xft will be
. (a) Equ ctual weight
(e an the actual Wel
14. T i rgy in an
tor

1

T R,

(a]

(c) e L]
Artificial gravity ¢an be
evolving it aro

(b) P! 5
(c) Increasing its velocity

Chapter
WORK POWER AND ENERGY

The example of negative work is:
@ Work done under a conserva
(b) Work done perpendicular toa
(c) Work done against friction,

(d) Work done against gravity

The work done by centripetal force is:
(a) Equal to that of centrifugal force-
(b) Greater than that of
(¢) Variable in different cases.

centrifugal force

tive force
conservation force

(d) Zero

Work is defined as
f force and displacement.

(a)  Scalar product o
(b)  Vector product 0.
(c) Scalar product of
(d)  Vector product of force

f force and displ
force and veloc
and veloc

acement
ity
ity

4, Tl

2]}
<

10.

18:

14.
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% The work done on a body under going a certain displacement is given by:
(a) The area under a force vs. ime curve
(b) The area under a force vs. distance curve =
(c) The area under a velocity vs time curve
(d) The area under an acceleration vs time curve
5. Work is always done in a body when

(a) A force action on it

(b) It covers some displacement.

() Force moves it in its direction or in opposite directions
(d) The resultant force on its is zero.

6. The work given to the machine is called:

(a) Input (b) Output

(¢) Velocity ratio (d) Mechanical advantage
.. All of them are true accept:

(a) Work is defined as the product of force and distance,
(b) Joule is the unit of work.

(c) Fori O in its direction or in opposite directions.
(d) © Th 1 orce on it is zero.
Work d

€

&

ro when force angedisplaceiCRl Al —

(a) In a rection P di

(c) Pe icular to each other

9. The ener: motion of a mas§ i
(a) A. Potenti nEergy
(c) Mobile’ (d)

10. The amount of work reauired to stof

(a) i ct
(c) Al times its a
(d) ase 'JBRMA times its v

11le,. Power is the dot produ <
Mass & veloci
(c) ergy

12. The sum of kinetic and potential er}
(a) Is constant at all points.
(c) Is minimum in the beginnin
(d) Is maximum in the middle o
13. Potential energy is increased when the work is done,
(a) Along the field (b) Against the field
(c) By the field
(d) All of the above in different cases
14. If the velocity of the moving particle is double the factor by, which the K.
E is increased is.

(a) 4 (b) Ya (¢) 2 d) 6

15. The heat energy is transferred to a body, it is converted into:
(a) Internal energy of the body (b) work done by the body TFF
() Mass of the molecules a’ ;
(d) Potential energy of the body ~—~72

16. The tidal energy is due to:
(a) The rotation of earth about sun
(b) The rotation of earth relative moon
(c) The radio active decay inside earth
(d) Attraction of sun and moon
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(b) The ability to do
Force divided b, Work
or—’%x+21_ysdk[an

17 EnchY
k dwxde “me power
H"’s ot along a vect
Iy,

(@)

(c) Measura .
18, The work done in moyx ng 2 *

applied fgrce is F s(tjl _]6l e i ( 0i i By
19 ’I::e pofir required t© jifca 40 K8 weight up © the height of 5

0 T (b) 200 watts mjy i

50 watts @ 14000 watts
gataspees o 80 km/hr wil]
be

24.7x107J (d)

28 watts -
C
OO g, 47x105J(
247
gy

W
SOUND

J W
ich t SedGalaN

qjatory moton in wh
pr
ment of the displacg”
(a) ouon
gb verse mot!
Mm le perform
jtude |5
When a particle is execuun
The frequenc, up!
(b] =ngson the
(c) The period and ffequency d
(d The period and frequency 2
When a stone iS thrown in watets
stone is a.
(al Longitudinal wave ik 1ationATY Wav
(c) Clrcular wave (@) Wave front e
Which one of the (ollowmg undergoing & simple harmonic
(b) vibration of a \lr;:UOm
n
String

(a) Motion of a pendulum
Motion of body ina rccuhncar

(c)
(d) O_scxllauon of mass on & ng
Mechanical wave aré produced d:smrbanw in
(a) Vacuum (b) Space
MR im0
ndulum is taken U o
period same: p on the moor, i1 order 1o have
ts
Jum must be incre: xmi &
7

((2) The length of the pendu

(c)] :Il“gi ;::g:;: 0; 3:8 pendulum must be decreas
gth o

(3 Noneof the abo:epcndulum must be kept the same

8.

e
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8. An ordinary clock loses time in summer this is because
(a)  The length of the pendulum increases
(b)  The length of the pendulum decreases

(e) The length of the pendulum decreases and time perigd increases.
(d)  The length the pendulum decreases and time period increases.
Oy Which is the true for gamma - rays?

(a) They move with half the speed of light.
(b) They are stopped by a thick sheet of paper.
(c) The have no mass
(d)  The can not pass through a sheet of Aluminum.
10. Which one of the following contains a pair of transverse and longitudinal

wave?

(a) Radio & X - rays (b) Infra - red & ultra- violet

(c) Sound & radio wave (d) Wave in a ripple tank & light
11. The velocity of a particle moving with a frequency ' and wave length 2’

is:

—
N

(a) & b f/n (c) n/f (d) A2t
The one wiiil e longest wave length in the following is?
(a) Rl X -rays

(c) Inffa —Te 1

13. Which of the following has the shortd

(a) Ga
(c) MidEo

14. All the point: vave front, formej
(a) Be in the same phase
(b) i se & displd
(c) i§placement
(d) el

154 It is common characterise all
ort of particle;
(a)

(c) Energy transferred

16. The wave length of a radio wave wh D
MHz, will be :
(a) 20 m (b) 2m ey VO™ SE

17. A simple pendulum completes one vibration in one second. If g = 981
sm/s? its length will be:
(a) 24.8m (b) . 24.8 (c) 2.48 em (d)y 2.48 cem
18. When two waves traveling through the same medium arrive at the same
medium arrive at the same point 180° out of phase, they give rise 1o.
(a) Polarization (b) Destructive
(c) Diffraction (d) Constructive interferes
19. When a string which is tied at both the ends is plucked from the centre
the wave produced is:

(a) Transverse wave (b) Longitudinal wave

(c) Standing wave (d) Electromagnetic wave ~—~7
20. The wave phenomenon that definitely classifies light as a transverse wav

is

(a) Polarization (b) Diffraction

() Interference () Scattering of electrons
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0 Faves
21. Which of the following 18 aot & trans rcrsc \\:mys & ot :
() x-Tays Ly rinodes i$ TATeY 5 T
22, Thedistance hetweei adjacent nodes ot un'n,n; o »
faj O o L -2 (c
23 Transverse waves can F’"”’ii":tb ) Inages but ot in mey 6. In
::,) ::;‘}:, ‘;.?r;;:nn;:: mém! ncilh(’:‘r.in ;;.:,y of thies | ::
24. The wravelling Wave in whic rucle mtm: 0; :::\Tf':d mediyg, B W
maove p‘-'rpt‘ndi(‘ulur to the direction of P"“P:_{irﬁ\‘ﬂ,\)r W.WC"V" 18 Callng (a
() Longxluduml wave ‘:; s(.\ali;\ncr»\' \\'-‘:vc q ) b
¢ Standing wave el 8 v
25. ’(ﬂ)!e direction Lg;'uvcl by the transverse wave to the direction of the hs
associated disturbance will be ®) Angular e
(a) [mrulh.-lvl 1 @ Opposite :
c Perpendicu ar e (
a8, {n) . 5("!‘}” L ifthe Jength and speed of the wave is double, gy, a \:
t 1 umes the original-
o - © 8 @ e !
27. Frequency ofa stretched string is P9 {
(a) Tos (
() re the length i
28. Foras ViRve in a strin (
maximum displacement from the mé (
(a S ‘
‘“’ T e |
29. A ud yibrates 1 v
wave pattern set Tp <t Hled.
First overtonc 12
(@ Lr
30. When awave 1S 1€ ected T rigid s@P
equal to-
(a) /2 b e
n
Ballam
Chapter 8 e
WAVE MOTION AND SOUND i
15.
1. Sound waves arc
(b) Elecm_)—magne&ic waves
(d) Standing waves 16.

(a) Transverse waves

ave
and a musical note is that a noise ig

(c) Longitudinal W
n a noise
(b) Of higher pitch

2. The difference betwee

(a) Louder

(c) Louder and usually lower pitch

(d) Formed by irregular vib

Which of the following prope s of sound is affected by change

(a)  Frequency (b) Amplitude

’ '(1?11 boc\ib(ave len, (d). Intensity

2 e iti ity :

s ies travel at velocities greater than velocity of sound in air are
(a) Ultrasonic (b) Infrasonic 155
(c) Supersonic (d) Revelberator

e
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5

Dwe sounds of the same frequency in air must have the same

{a) amplitude (b} intensity

(4] loudness d) Wavelength P
In order 1o emit sound a body must v
{a) Absorh sound waves (b) Vibrate

1) Reflect sound waves (ct) Move towards the hearer

Which of the following phenomenon cannot take place with sound wave:

(a) refection (b) Interference

(c) diffraction (d) polarization

Velocity of sound in a gas is proportional ta

(a) square root of proportional elastcity

(t) adiabatic elasticity

{c) square root of adiabatic elastieity

(d) Isothermal elasticity

Which of the following factor(s) effect(s) the velocity of sound in air?

1 Frequency of the source 2, Loudness of the sound

3 The temperature of the air

(a) 1 or (b) 2 only

(c) 3 @iy () 1 o 3 onle
Presence o1 Mo in air [

(#) increases the velocity of sound

{b) dec] velocity of sound

(€) ma s or decreases th

(d) doc® T any effect
Speed of snund at 0° in the air is:

tlr' 313 m/s
compressib

(a)
Thd
modudids
i

FsH¥p,
(P
Spucc - speed o
(a) greater then (b) les t¥

(d) nothing can be said

In which of the following is the spe
(a) Air (b) Water 4 V- frass b
The velocity of sound in air is not affec{ed by changes in the;

(a) Moisture content of the air (b) Temperature of the air
(c) Atmospheric pressure (d) Compression of the air
Which one of the following is correct?

(a) The louder the sound, the greater is the amplitude.

(b)  The louder the-sound, the greater is the velocity

(c) The louder the sound, the greater is the frequency

(d)  The louder the sound, greater is the wavelength

The intensity level of faintest audible sound is:

(a) 0 db (b) 10 bd (c) 20 bd (d) 20db
The term loudness of a sound is most intimately with the: ~_=
(a) Wave amplitude (b) wave intensity

(c) intensity level of the sound (d) sound pitch
Pitch is a sensation produced by sound that depends upon its:
(a) velocity (b) intensity () amplitude (d) Frequency
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- sound dc.pfﬂdl on'i o) amplitude () p, ___PHYSICS NO
) speed nds on its “riog =
35. M
1

20 The pitch of th
(a} Prequensy sound depe
21. The -wwecm;--:;;’hnuhﬂ;::q‘ar:cy () ‘wave amplitude (d)
fa) avelt
i b
[rregulanty it und in the frequency range {
22 The human c4r st sensitive B0, 50 1040 herts NBE fron, (¢
@) 2tod r:‘e&t’zhem d) 2000 to 4000/hertz y
23 ’(I;,lc lcfx?)o\::ich bears the same relationship 19 light as pitch begpy
' o
sound. g Colour (d) x
bl Frequency (€ , Sh
24 e suv;:; :{l;:ﬁ':’rgt,m production and p"’p“"f}?m—".. tolndiis el
l Photometsy (b Acausb‘? h (dns hgeqprzt=s. [l St-n::i
S > { 5 having:
49 Qunhtys is the d'gﬂc"m i p) Same loudness 1 T
::), i l:l patural frequencics @ Al of the above. ; 'r
26, N roduced 18 equal 1 ’ ~
(ajum i frequencics of §upcnmP°bmS waves. . !\
(b) um ol encies 9!5 pe waves: l
(o) ot of frequen a .
(d) qucncic .
27, If the @© waves p:_'nd :
g (a) 0 encies 5 \
iohtly different amplitudes |
28. i ‘
©) o A destructve ‘
The sound waves give IsC.Lo the ph
Reflection 7
2! 8.
(a) Alwaysa node is
(b) Alwaysan antinode is produc
(c) Bothcan be produced 9.
ance wi ;
10.

31, If a body is set to be in reson:

frequency must be:
(a)  half of that of the other bodY
)  vibrates in greatest amplitude

{c) Double of that of the other body
d equal to that of the other body
32. A regiment of soldiers is crossing & suspension bridge. They are orq 11.
Oor ered

to:
(a) A March in steps (b) Break the Steps
(c) Twist their bodies (d) Lieflat and craw!
ards stationary SOuUrce- Pitch of sound hc:ard
Remains constant (d)A -
215

33, Listener moves tow
(a) Increases (b)  Decreases (c)

34. Doppler's move measures the change in

relative motigm of source & observer.
(a) Intensity (b) Frequency () Velocity (d) En
El‘@

[ TTCHIIEE==.

of wave due tg th,
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10.

Mark the false statemen?

(a) Doppler effect is Gsed in measunog the speed of autormaobile
() Doppler effect provides a method for tracking satellite oull
() Each proton has total energy E = hv (where h = plank’s, v =
frequency of the electromagnetic field's)
fd) X - rays are electromagnetic waves with long wavelength
Chapter 9

NATURE OF LIGHT

The wave theory of light was proposed by

(&) Galileo (b) Huygens (c) Kepler () Hewton
Electromagnetic theory of light was proposed by;

(a) Faraday (b) Maxwell (c) Ampere (d) De
Yellow light of a single wavelength ean't be

(a) Reflgre \ Refracted  (c) Dispersed  (d) Red

The « hundﬂl( yperty of light wave which does not vary with the

medium

(a) Frequency (b) Amplitude
When ligl sgdpaident on a substanc
(a) Abdgt §
(€) Trafls
Color of hght i1s determined by its. J
(&) i U R
() D (:Ll
A nM'ﬂBE%’!:!M appears

) Blue ( Red (

O¢ of all points ir me

I (
() diffraction
Huygens theory of light says that li
(a) Wave fronts
(c) Photons

A thin layer of oil on the surface of water looks coloured
(a) Polansation of light.
(b) different elements presenting the oil

(c) Interference of light (d) The transmission of light
In Newton's rings experiment the piano convex lens used should be of.
(a) Small focal length (b) Large focal length

(c) Neither of the two (d) None of the above

In Newton's rings seen throughout reflected light:

(a)  The central spot is dark (b)  The central spotis dark

(c) Both of above (d) None of the above

The phenomenon of interference comeout because wave obey:
(a) The impulse moment theorem

(b)  The 1st law of thermodynamics

(c) The inverse square law

(d)  The principle of superposition
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14. Theair petween the Jens 20! crern.
is replaced by Water: The ring P50 1) axpandsh 2. Tt
(a) Contracts (d) None of the above (a
(c) Remains the same : i b
15. Newton's ringare produced PY- o, yniform acceleration. o
(a) Alighted cigarette LTS Jforce of T eral g's interference or (d
T e R e
€N LIS o]
16. \Ac’)l-xichlglfct_}'xirfcllo“'ing phenO’f’z;;%n ‘(’:’ Diffraction () "’Si‘;;bm@ e
. t be: Erg;.
@ lntc;f?;'e:;ie ! destructi¥e mterferegc;z }:T/‘LZ,S L e/2 TSigy feur v
v (T:m p?im o, 2%, 35 B a-0 an/4 57’/2)\/2 5. A
a i ¥ T = » £l v -
(c d=0, /65 31/6, 5ML0 that the tWo sources should b ¢
18. One condition for interferenc® i5/tha ¢ Coher, (c
and. (b a2 far off distance 6. T
(a) :;ch ey @ (iiomgxldmﬁ;l 2 (
10. o ference fringes i young's double St EXperiment E‘
increase = ) 7. n
(a) i tion (
(c) e fringes j (
20. The MBich enables waves o l
or obstacle in 1tS path is called: (
) is) 1 (
d i i 9. ]
21. are types of i ‘
(a) Inte ering andmon interfert |
(b) Transparent =S _51:’3r ] |
B iffra
(d) Gratingy- © emen -action 10,
52. Diffraction when source and screef
is said tobe ——— diffracti
(a) Fresnel 11,
(c) Maxwell 5 e
23. Which of the following 1S used to plan ghi?-
(a) A sheet with small opening (b) A thick glass sheg 19
(c) A plano-conveX lens (d) A paper sheet t :
18:

Chapter 10
GEOMETRICL OPTICS

from air to glass it

i, When light passes
(a) Bends towards the normal without changing speed.

(b) Bends towards the normal and slows down
(c) Bends towards the normal and speed up
(d) Bendsaway from the normal and slows down

e
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The refractive index is.
(a) Directly proportional to the wave length of light.
(b) Inversely proportional to the wave length of light

(c) Directly proportional to the square of the wave length of light

(d) Inversely proportional to the square of the wave length of light.
3i When light enters from a rarer to a denser medium its

(a) Velocity increases (b)  Wave length increases

(c) Its velocity remains same (d) Its frequency remains same
4. Light from the sun reaches us in nearly

(a) 8 min (b) 16 min () 8 sec (d) 16 sec
5. A lens that is thicker at the edge thin it is in the middle is:

(a) Converging lens (b) Diverging lens

(c) Angular lens (d) Plain lens
6. The sign convention for virtual images is:

(a) Positive (b) Negative

(c) Sometimes positive and sometimes — Negative

(d) Al
7 Mirage" i the phenomenon of.

(a) R Diffraction (gh Ref;

(d) Total inter reflection
8. In a convex lens when the object lies

(a) Re ) Inverted

(d) All ve
9. Image forthe ‘concave lens is:

(a) eal, inverted magnified
(b) 1‘ ﬁmﬁed
(c) nished.
(d) at, affdfifshed
10 Two convex lens of sam ngt
of this lens i is
(a) )

11. Power of a lens is equal to
(a) Focal length in meters
(c) Dobbin of focal length
12. The poorer or converging lens is.
(a) Positive (b) Negative
(c) Natural (d) None of these
13. The focal length of a lens depends upon.
(a) The radius of curvature of its surface
(b) The material of the lens
(c) The refractive index of the medium in which it placed.
(d) All of these
14. A terrestrial telescope can be made by adding an erecting lens to a

(a) Prism spectroscope (b) Reflecting telescope
(c) Field telescope- (d)  Astronautically telescope
15, In an astronomical telescope objective is a: 4
(a) Concave lens of large focal length
(b) Convex lens of large focal length
(c) Concave lens of small focal length

(d) Convex lens of small focal length.
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ope iS:
a simple 25 esfctwp 1
the focal le! of two lenses.
of tWo lenses.

16. The length o{r
a) The gifferenc®
;bl o sum of the foca‘flzaj o
() Half the S of the ¢ e
d al to th focal 1e0 h of the O8] s
onsists of.
convcrgmg eye- piece

A Galilean telescope 07
i bjccuv e an
da dwergrng eye piece

17.
@ A convergfns Oh.ccn
{S) : ;T‘;ﬁ:glfjejc e and2 o diverging eyerpxece
d A diverging objective and & co:;vcrgcl;’;gs :; e-piece
18. The magni[yiﬂ power a com 0 ﬂ'llr pe is given by o
focal len of objective 2= focal length © e) epiece} hereI
@ L/fd/+1) : (3) N = Liz(d/f2 +1)
(c) Both have the sam° meaning | ) one of the above
10, In compound ‘microscop: normall e intermediate image is,
@ ¢ and magnified () Vir tual erect enlar
(c od enlarge d] virtual inverted a; ed
20, Ho erical aberrd ation b corrected nd enp,
(a) _ By using 2 Plano-convcx er
(e) thin les
21. The of Astmnomlcal i
(a) t enl arged
al mverted enl arged
22 ent wavelen f
a defecte
Sphencal aberratlo
- ccmpound micro; e lentb
(a) m al len
(b) Objective of sm focal len!
(c) Objective of Jarge focal len;
(d) Objective of large focal len
24. Chromatic aberration can be rem
(a) A convex Jens and concave lent P
(b)  Two convex lenses OF different types of glass =
(c) Two concave lenses of different YPEs of glass.
(d) A concavyelens of one type of glass and a convex 1
- types of glass ens of angg,
25 :-f)’ﬂg sightedness can be cured by- o
a)  Convex lens .
(c) Cylindrical lens {:; gf}ncz;e lens
26, The fact that energy point on a0 T it
y advancing wave ortm
of secondary wave W hich move fonav:')e;!'t:ie
s

considered as a source
spherical wavelets is a P

(a)

rinciple attributed to,
~——7

Faraday (b Michelson (c) Huygen (d)
C Galile
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CHAPTER # 1
THE SCOPE OF PHYSICS "

IMPORTANT QUESTIONS & ANSWERS

Q1l(a) What

is science?

(b) Also write down the names of main branches of Science.

Ans. (a) Definition of Science:-
Science is the name of identification, description, experimental
investigation and theoretical explanation of natural phenomena.”
(b))  Branches of Science:-
The subject science is classified into two main branches.
i The i'hssi cicnces and
i, T}]J"I“ ence
Q2 Define
(1) Physical igRC
(ii) Biologic
Ans. (i) The Phiiﬂ Biences:-
(i)
Q3. account of different es
Ans. ysics 1S o ! brgfiches s@ic
(1) Atomic Physics (i) Nuclear Ph
(iv) Astro Physics (v) Bio Physics|
These are defined as follows:
i Atomic Physics:
It is concerned with the structure and properties of atoms.
ii. Nuclear Physics:
It is concerned with the structure, properties and reaction between the
nuclei of Atoms.
iii. Plasma Physics:
It is concerned with the properties of highly ionized atoms forming in a
mixture of bare nuclei and electron called ion plasma.
iv.  Astro Physics:
It is concerned with the application of modern physics, to the problems
of astronomy.
v. Bio Physics: ~ >
It is concerned with the application of physical methods and types of
explanation to bio-physical systems and structures.
vi.  Solid Stale Physics:

It is concerned with the properties of crystalline materials.
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Q4. Write down the names of some !lu-um sclenthu.‘ I -
Ans., The names of some Muslim scientists are gven below "
it} Abu Ali Hasan |bn ~ al - Haitham (i)  Al-Berum e ;2
(it -~ Yagub Kindi iv) M thﬂbrﬂlm‘)ud 1-1\;::1:m ‘(2
v ; adecr 18 i :
(v) Dr. Abdul Salam {iv) Dr ul Q an ¢
Q5. Briefly describe the contribution of Muslim sdcnt:stf.l : _:
Ans. The contribution of Mu?lim scientists described as follows: -
He was the founder of Analytical Algebra. His lm[)oft‘lﬂl achievement wg I{l
the Hisab— ul - Jabr = wal - Mugabla. He also invented the term [:
logarithm. i A
(1) - al - Haitham: - = 8
He was a great Physicist. He wrote many books. His masterpiece Work T
was the book named “K.itab - ul - Manazir® on opucs. He developed the l!l
onstructed pinhole camera. {

laws of rel 1 refraction. He also ¢
(i) Al- 3
He wrots ABundred (200) orig'“ﬁl monographs, half of which [_
o .-

pertained medicine.
(iv) - runi:- il
ous scholar of go
d fifty books on
Physics, History, eography etc. He di
‘the ovement of s
boo! f asoodi. He
me
(v)  Yagoob Kindt: u
im work was 1 ield d
light. Q7. What
(vi) lbn -—e—Sina: Ans. Deriy
He worked a lot in medicine. He also W The u
Philosophy. knowr
(vii) Dr. Abdus Salam:- Exarr
He established International center for theoretical Phys: ~ i
was awarded Noble prize in Physics in 1979 for his work on Grand ii.
Unification Theory (GUT).
(viti) Dr. Abdul eer Khan:- Q8. What
He established nuclear research Laboratory at Kahuta, where a large Ans. Dim:
tists are engaged in research work, in the field Dime
Dime

number of Pakistani scien
of nuclear Physics.
Q6. What are different systems of units? Defined them.

Ans. Systems of Units:
tems of units, which are defined as follows:

There are different sys

il MKS system (meter, Kg, second sy stem)
il. CGS system (cm, gm, second system)

iii. FPS system (ft, pound, second system)

iv.  S.L Units (international system of Units)

T e
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Q7.

Ans. Deriv
The units of other Physical quantities der]

Q8.
Ans.

m

system, the fundamental units of length, mass and time are

meter, kilogram and second respectively. .-

C.G.S. System:-

In CGS system, the fundamental units of length, mass and time are

taken as

centimetre, gram and second respectively,

F.P.S. System:-

in FPS system, the unit of force, length and time are chosen as the
fundamental units. In it, the unit of mass is derived unit, The unit of
force, length and time are pound, foot and second respectively.

S.1 units:-

The Sl units are derived from the carlier M.K.S system. It was ?nlmduccd
in 1960 and is now in use all over the world. The S.1 units unhkp three
basic units of the F.P.S, the C.G.S and the M.K:S system comprise seven

basic units. These are

S.I Units

etre (m

w

re Derived Unite?

known as Derived units".
Example:-

i

ii.

The unit of speed or velocity is m/
The unit of force is Newton.

What do you understand by dimension?
Dimensions:-
Dimensions of a quantity represent the physical nature of quantity.
Dimensions of quantities can be expressed as some combination by dimension
of fundamental quantities. Length, mass & time is taken as fundamental
quantities. Dimensions of fundamental quantities are L, M & T respectively.

Example:-
S. No. Quantity [ Dimensions — >
L. Area | 12 * T
25 Acceleration \ LT2 J
3. Force | MLT2 o
3 Work | ML2T-2 =
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SCALARS AN e
| Scalal

s e ANSWERS f | fxk

[
[
magnitude havin }
{

Q1. Define scalars _—
Ans. Scalars: -1 are SPECt cific only
“Those Physical quan“';ffa = “,{,’r quantities o ¢ simply called SCALAR:
uppfopnmc um!s
sitive, negative
r:semcd bv an ordl uf:cc; e OF zerg), _larith
1510125;32 2 as ma dt' o They clo not require any
They are ers in ordin ?:scnlatllm meng,, Q3. Define
of directio ification &7 d Y Ans. Defin
i 3 “A vect
u;
Scalars are tracted, multiplicd | unit ve
rules. Consic
- ']'h -
density] e ur

Example:-
Mpcrmurc, Jength, speeds tme,

u
5 i
Vect: l
“Thos RE‘H“ icn are specl ' Q4. Defi
ed . efin
recuan with appropriate Uffits are © Ans. Rcc:n:
g POSitiy

These
figure

Wi

Repres
A vector is rcprcscntcd by pu 1;“; S
pRropriate symbol: They are de! noted by
% and their magnuudes are denoted by,
hods:-

R;:gnired Met! aiff e
eren
Vectors are added by two 1 ot compone

method is addition 0
Example :- ]
Displacement, velocity, acceleration,

petween scalars and

f vector by rectangu

force, moment of force are all vectorg
Q2. Differentiate vectors.
Ans.

Vectors

Scalars
Definition:

Those Physical quantities, which arg
specified by magnitude and direction E

called vectors.

Definition:
Those Physical qu
are specified only
with out any direction &

recta
Ax A

antities, which

by magnitude
re called
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S. No| Scalars | Vectors

2 . = =
2 _‘Bllrrc}fm.mnn

Scalars are represented by an
ordinary no, & are denoted by
Ih‘nrm in ardinary type

| 3. [|Example: = __|Exampie:
| M , ime, length, temperature, \Fnrrc. velocity, acceleration, displacement
| Ivolumeetc, m (. (s ro—
| 4. |Required Methods \chuimd Methods:
Ml o e | -
Scalars are added subtracted, Vectors may not be added, subtracted|

[7 L arithmetical rules.

Q3. Define unit vector and also write its formula:

Ans. Definition:
A vector; W!:udﬂxll“ is unity, i. ¢ (A = 1) in any given direction is called
unit vector’
Consider a vector ‘A’, whose unit vector 1s i

The unit vector obtained by div
A
a=
A
Q4. Definer TS;
Ans. Rectangu /S s 1 set of vectdr
nd z axes ol a

positive x

Thes! denoted by
figure.

Q5. How-do you find the magnitude of a resultant vector in a three of a
resultant vector in a three dimensional rectangular co-ordinate system?

Ans. Consider a vector A'
co —ordinate system.

positive x, y, & z axes are 'Ax', ‘Ay ‘ & 'Az' respectively. By adding the
rectangular components such as
Ax Ay and Az we get the original vector X .ie

multiplied & divided by ordinary |multiplied and divided by ordinary

appropriate symbal,

arithmetical rules,

three; dimensii

Z

k

X

with its initial points placed at the origin of a rectangular

The rectangular components of the vector A ' along
N

= Axi+ Ayj+Ak



ude of the red
3 otk

wnd the gt .
A= \".l'.l‘ « A /Y

aun'-ﬁ'“"‘

Thercfore - o s
e dy t 4

A=y &

Define free

iR

ori-

¢ which can e din
et yeolof

Example -
The velocity of a body underg®
He show? byt

Free vector can

A vecton
known as P

vector and positie? wotor

p._“,.q p.qrnll

ing un

of I is pyen by

aoplied r
applied &l AnY pPoin,
“

el t0 itself &

\shilmn.«l motion

(form traf
ing figure

MARELL

“A vector, which determines U’J
relative to the fixe is cajc
poir
position of a given int P Wi
O by means of vector having
represented by 8 directed linc
be shown by the following figY
Q7. What do you know about

Ans.

“If two vectors are ¥
difference vector 18 call
The null vector has zero

direction

f the commutative and

Consider a parallelogram.
adjacent sides of lhc‘paral

represents the resultant yector R

Null Vector:
dentical 10 magni 1
ZERQ vectors -

Q8. Proo associative 1aws of vec

Ans. Commutative Law of Vector Addition: "

OACB. Let the two vectors A7and B represent ik

lelogram. The diagonal OC of the parallelogra
B

tude and opposite in direction, then r
s 1 the

d has no direction or it may hay
2 ave 3.':3

tor addition.

C

N}
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From g,

Therefore "
D »
-hX

Asfi
This is Known as commutative law

Associative Law of MQ_AMM%L 1
Conmder the fn\lm.am figure in whuch OP reprgsents the vector Aq PQ

g”"‘“’““‘ vector B, QR ropresents the vector C and OS represents the vector
Poing. W

From the AOQS, in which (.)Z) represents the resultant K + %. which is obtained
by usi y % al® rule
T!nnJ “

(K + By
Similarly n AOPS, the line P8,

Thus >
/Fu n A ‘ (é .
Thereffge >

>
(A+B)+

Z MMH![::::
\—-ﬂ

s of splittd clor i St uflion of

T~ Explanation:-
A vector can be resolved into a n
resolved into two components at
along x-axis is called x-compone
n, thep the components along y-axis is called
y-component or vertical components. Such

a vector is
Imponents

v have any components are called rectangular components. ! "
Consider a vector ' A ', whose initial point is f
placed at the origin of two dimensional ~

n. co-ordinate system, is making an angle 'Q' 4 Ayl
which the x-axis.

TESent the N Q Ai 8

lelogram

From the terminal points 'P' of the vector draw two perpendiculars-of §

and y-axis From figure the resultant vector ‘A ' can be obtained by usi
To-Tail rule, i.e.

A=A+ Ry
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pe written 10 g‘:‘/\,HAu!' lay )
Sim

The vector A may also
unit vector, such as nents: '
Magnitudes of Rect‘,“mﬁos the ttudes of horizontal & verticy N
By using the trigonometric TE »

i , Le
components can be obuuncf S el
2 the

Ay = A sIn

And .
t Vector: 3
itude of The Resultan = pet the magnitude of res
theorem, W €37 casily & “Sultan Sin

From Pythagorous

vector ' A", ——
ie. A= \/ A+ A,
The
Direction: o ula
Direction can be find out by the following for™
A
= tan” =
Where! ircction'of the vector w.r.t. the positive x-axis Measyreg Th
counter clock Wis€-
Q10. Explain f vector g [ Q11. De
., Conside rs Ay, and . Ans. ‘I
positive x-axis. ca
In
T
th
M
C
is
! W
1 &
: Q12. W
head-to-tail rule, then we obtain the resultang Ans' ;
1i

When ;x and Xz are added by

vector A.

Now resolve the veCtorK into its component
ows.

these components are as foll
Arx = Arcos 01

And Ayy = A1 sin 61 ) > >
Similarly the vector, K; is also resolved into its components Azx & Azy, anq
: €

magnitudes areas follows:
Asx = Azcos 62

Agy = Az sin 62
—a¥is 1 ¥ ~_ 7
along x-axis 1S equal to the x componens

2> >
s Aix and A1y. The magnitudes of

And
The sum of the component vectors
resultant vector

. > >
Ag=Ant 32,(

or
Zx = (At Azi

e —— TS
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ents

PHYSICS NOTES -33- CLASS : XI

Similarly the sum of the Sum@)nexg. vectors along y-axis is
Ay = Ajy + Azy .
or 1
Z = {Aty + Azyli
Now the sum of the magnitudes of x-components is equal to the magnitude of
the x-components of resultant vector, i.e.
Ax = Arx + Aaxx
Ax = A cos 01 +Aj cos 8
Similarly the sum of the magnitudes of y-components is
Ay = Ay + Azy
Ay = Ay cos 0y +Az cos 02
The magmuudes of the resultant vector is obtained as

A= A.+A‘

A= (4, cos, + A, cosB, ) +(4 sind, + 4, 5in0, )
The direction of the resultant vector is

Q11. Define scalar pro uct or dot product:

Ans. “If two vec Itiplied and their
called scal or Dot Product”,

Or|

In other w ord calar product of

Consider two vectors A and B having duct

g, mathematically express
? A E ca
Where the quantity ‘AB cos B’ is a scaj

product and is also called dot produc]

icalar

Q12. Write down the characteristics of d
Ans. Charactengtncs of dot product:
11' the vectors A and B are parallel i.e. 6=0, then

cos =1

AB =ABcosd
= AB cos (0)
= AB(1)

?% =ABcosHO

Ifi = E, ile. ?\ is parallel and equal tog (0 = 0°), then
KE =ABcos#B
RK A A cos (0)
AB =A2(1)
AB = A2
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each other 1€ o= . the two —’PH’YS"C
The
6 a

1A & B are perpc.-ndicular w
7 en.
vectors is a null yector t%% _ABcos 0 R
.ABcos90 . 08 90 = g or
B =AB ()
B =0
o . g ach other, then.
If the unit vectors i, jand k arc P"-‘flpmd‘cumr g2l
ji=jd= kk=
ij =jk= ki=0
ve and ¢ributive jaw for dot product:

he commutati
ative law for do :
9\ ax:n B h‘aving angle " betwee

13. Explain t
> peas roduct:

Ans. Commut:
n them.

Consﬁrﬁo yectors
I “ N¢
tQ
F 0 n (j
The dot product of vectors -4 and B B
R)El':’r B onto the
Vi Emm W
= ABa
= AB cos 0 A
T
L
B
(

is equal to the magnitude of vector I
A

ctc?s B a?ld A

Also the dot product of ve! i !
the direction »f vector B, 1.€-

'rges projecfion of A onto

.A=BAs

A =BAcos @ Q14. 1
4 Ans. |

A = AB cos 0 (2)
[ aring equation (1) and (2), W€ get
4 5

(]
This means that, if the order of vectors to be multiplied is changed, the
is no effect on the scalar product of two vectors. Hence scalar prod’l.xct\/;\!;::;e?n
[=]

commutative law for dot product.
Distributive law for dot g%od%c%:-
.(B + =A. B Z 8
To péove‘the distributive law fo
. g‘ust optain the resultant vec
and C .

An 3

r dot product, we consider three Veclors?\ %
tor R by applying head to tail rule o

vector
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Then draw the projection of vector E i.e. OCp from the terminal point of vector
and the pr-u% tion of the resultant vector i.e. ORa from the terminal pmm
0 of vector (B ) onto the direction of vcuori ‘B

Novx takin e dxs ributive law. T%e dot produu A (% + C) is equal
th%pro 1tude of th vector A and the projection of the vector

) or %o \ce_ﬁor
A

+ C)
J But from fi
» Fﬂ n §&:0-
A
fvector 0
~NIORENE=-=
And

OCA = pro;ecnon of vectd
A

: Th atio
. (B + €) = ABa+.

i)
i RB+C)=

Hence we have proved the distributi

Cf
A '8

Q14. Define cross or vector ro%&ct agd %so show that:

Ans. Definition:-
“If two vectors are multiplied mid their resultant product is vector then the
product is called vector product or cross product.”

= Mathematical Ex%ress%on -
. s I two vectors A and B and the product of these two vectors is denote

d

e(:)t‘hcﬁ by , that's why it is read as cross% and the product of these two v&
€ys ? ves a new vector C. Ma%e angally it can be expressed as: N
xB=
: Magnitude of vector C:
> 5 The magmru% oévectgr C is gwer;by
50';'% | =ABsin0=|C|
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T

¢ = AB sin G} . ] g f fana E e
o ve direction 0L~ an \ C
Were 9 s the smaller angle petween posity &
(i
uct of A and Bitis :,,
i

d the point in the direcy;
1

Proof:
z x% = E ¢ vector px";d
d
m. We ge . —on
generalize th it
J

X
The \'ector% represents the cross ovng Aal an
ntaint
ar to the plan¢ Coand ca right handed syste!

pcrpcndicul
such a way as 10 make A,
definition. r G
c-nxB=[ABsinOl 3
containing A and g

2 i lane

Where u is the unit vector, perpend_xcular to ;:; spc e

the point in the direction in which right hat de
own in the following igure.

rotated from A 10 B, 0

G =
JOIN |
— (
Mn HE 'al!ed screw is T
bc(—x:) =
. =?[BAI‘
o | ~D=Mxh=-B

>p 2BxA=[B

advances when it j ang
s (

Q15.

or
Ans.

D

ion (i) and (BA sin ) in equatien g

) in equa
paring equation (i) and (ix’]
W

Since the quantities (AB sin
al, therefore on com

beting the magnitudes are equ
get,
Z x% = % X K

s that the vector product is not com mutative

The above expression show!

L
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;B,xgéé

(vl 1A 0 and A x B -0
TeCtiny, then A and B are parallel
lize th, o v ixi=0
=10
nd'B Lxl\ =0
ity (vi) rx] k or }x;:l}
_/Xk =i or ;‘x k=i
Lx: = / bk = j

" SIOHE. ..
“FOR & &
MORE!E!

(A2 Ba -

Q15. ing the definitio; T pro

triangles of Sides a, b and c. sy |
a

Ctor wil)

Ans. Proof:-
Consider a triangle ABC

Area of the triangle:
5(&7)
A= —laxb

A= l;ubsin(,' Y]

(B2
on (ii), qu(b L)
and (ji) y;

LS >
ive, A =;cha]
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A= ~La§mE (&
Now companng cquauon (8] and (2)
—abSln( = -bci‘mA
c -SinA=28 Sm C
S'm.n( SmC / 4)
Comparing equau'on (2) and (3)
= beSind = ;mSinB
b Sin A= ; sin B
S‘m4 SmB )

tion (1) and (3)

1], o

bSmC-cSmB

f u inC _ CmB
) and (6), we gct
SinA S'mB SmC

Mﬂ.ﬂi’;wof
~ 7

Q1.
Ans.

Q2.

Ans.

__PHYSI

el OO SO

A,

=
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CHAPTER # 3 |
MOTION "
IMPORTANT QUESTIONS & ANSWERS

Q1. Define displacement?

Ans. Definition:
“The change of position of a body in a particular direction is Displaccmem”‘,_
Displacement is a vector, because if a body moves from a position A to position
B, its motion from A to B determines the direction of motion. In other words
displacement defined as
“The distance covered by a body in specific direction is called Displacement”.
Displacement is usually represented by ‘S"
Units:

1. In 5 m, it is measured in metre (m).
2. In , it is measured imetre (cm)

Q2. Define velocity and explain the t
(a) Unifo! y (b) Variable

ity
Ans.

« =
“ E
direction is calle ve;oci

d o
Velocity 1s a vector, becauSe it has
Mathematical expression:

Vieloeityia D:.vplz.zcemum
lime
e
At
Where, Zr = change of displacement
L=rhan=ry

At = change in time
This velocity is called average velocity, Hence it may also be written as

el
JETAr
av AI
Units:
I In M.K.S system, its unit is metre per second and written as mys or m.s.
2. In C.G.S system, its unit is centimetre per second and written as cm/ s or
cm st

o TR T TR



Types of Velocity
The types of
(m)

De
“The peloctly af

7 velocity are &

Uniform Velocity:

efined 48 fallows

form. yn

o be W :
direction

- s said 1
a body 5 3¢ m—zﬁt‘d

covers equal distgy,
Tin e

(b)

(e)

1.

i,

Mathematical Expression:
h that

If the Frﬂ“ smnll $uc
Vo = lim=

4 1
(!) g phi io
uniform) velo

L v cemer|

point against the tiffie (), adi
body is obtained.
One must note

equal intervals aof time in a 8p

Variable Velocity:
Definition::
“A body i said 10 posSess
changes rmruumunly'

Or in words it can be defined a%
“The body does not cover o

specified direction. then 1 18 sawd

Instantaneous Velocity:

a mnnb.f(»

distances 1 ¢
ta mowe w

velocity, tf

ith

its \,n'rd orits ¢

"l“‘“‘ infervs
panable velocity*

CLASS i

.
ok )

i
direcyyg,
d

als of tim
f time, i
a

11 interval of tim
7 e
1S call,,

nsmntnnrou
<locity.

the following
If the slope of the graphfis
curve, it means that the
moving with uniform velocity-
If the slope of the curve

it means that the body is movin

If the slope of the curve is zero,
rest

If a body is moving with u
then its displacement time
line as shown in figure.

is different

niform velocity,
graphis @ straight

il s

for different points on the
g with variable velocity. Cuny

then it means that the body ig 5,
t

displacement

V. If a body is,

ot moving with uniform velocity

then its displacement-time graph is not a

straight line,
Note that it may

it is curved as shown in figure.

take any shape depending

upon the situation.

displacement

tme

=

time

‘M___—/”J///‘_\

5 HOTES
__PHYSIC
Q3.

-— 3y
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Define acceleration and explain different types of acceleration.

(a) Uniform Acceleration, (b) Variable Acceleration

(c) Instantancous Acceleration. f
Acceleration:

Deﬂn!tlou,

{ yelocity is called ncceleration®
¥ f & body changes, then the body possess acceleration. The
wnge in velogity may be due to the change in its magnitude or direction,
Acceiet is u vector itis denoted™by a because it has direction, If the

ased, then the accelerntion is positive and if the
r t the acceleration is negative acceleration is called
wtion or Deceleration
Mathematical Expression:
Mathematically it can be expressed as change in velocity

- change  m  wvelocin
acceloration ——— =

JOIN

fime

1 In M. K.S system, its units is m

MnnE"'l Un" o I
mardor cm.s?

es of Accelera

n as

as foflows:

Uniform Acceleration:
Definition:-
“If the velocity of a body movir Fmly in
equal intervals of time, however s leration
s0 produced is called Uniform Acceleration®.
(b) Variable Acceleration:

Definition:-

“If the velocity of a body does not change equally in equal interval of time,

then the acceleration produced is called Variable Acceleration”.
(c) Instantaneous Acceleration:
Definition-
“The acceleration of a body measured for a very short interval of tim
then this acceleration is called Instantaneous Acceleration”.
In the limits of a very small Ar the average acceleration will appre&

value of instantaneous acceleration. It is denoted by ams.
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Expressio

Mathematical EXpressio B

aly it can be expres

Mathemated

b \J
U !nm
W v 3 1y ve in velocity
‘here AV is the change | i .
rmination of uniforplgnd vgrlable (non-

(d) Graphical determind
uniform) acceleration:

dy 2 form acceleration, then its velocity tl’m‘.v

uniform

If a body is moviog with unt

graph.is as show
The figure shows thé
graph is positive anc

) in figure

t the slope of the velocity-time
It means that the

_That is, rate of

the body

j constant
at a uniform rate

velocity

velocity is increasing

change of velocity 18 constant. In other words, -
scceleratio »n the value O -
acceleration then the g

with uniform
of the curve

8 gnovin
} C ation is equal to the slope
f #8 ot moving with OO qeees

then its velocity-ume graphjs

uar shows that the
tra be different at di
any shape depending upon

Q4. MuﬂEll'mon" luw
| Ans, 8 siimcsmotion of be

important laws of mo
Newton's first

Newton's third law of motior

i

I 1. Newton's first law Mot
Introduction: W ¢
In this law Newton explain the two important defini he forcg
& the second one is inertia.
Statement:
_"A body remains at rest or continues to move with uniform velocity unless
it is acted upon by an unbalanced force”.

Explanation:
From the statement of Newton's first law of motion, we draw the followin
consists of two parts; the first part states that

conclusion that. That law
a body cannot change its state of rest or of uniform motion in a straig
& unbalanced force to change its siz

line unless it is acted upon by som
Example: -
lained with the help of following examples:

This law can also be exp
3 A book lying on a table will remain there forever in the same

position unless someone comes and removes it.
A b.ul.let is fired from a gun. Its motion is opposed both by air
resistance and the pull of earth. If the pull of the earth and the ajr

B e T s 1 .

ii.
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ing in a

resistance could Be eliminated, the bullet could go on mov
straight line for ever

The second part of this law gives us the qualitative definition of the net
force, which ts stated as follows: g
“Force is an agent, which produces or tends to produce a change in the
state of rest or of uniform motion of an object, t.e. produces the acceleration

non- in the body”.
-fme First Law of Motion is also called Law of Inertia:
iform First law of motion is also called law of inertia, because it points towards a yery
/ important property of matter. This is called INERTIA.
Definition of Inertia: S
/ “Inertia is that properly of matter by virtue of which if it is in state of rest or

motion it tries to remain in that state”
Or simply it is defined as: o .
“Inertia is the tendency of an object resists a change in its state”.

Experingegts B'mw that the inertia of an object is directly pruportio_nal to the
mass o ‘“:I“' j.¢. the greater the mass of an object, greater will be the

———
Time

mnerty
| 2. second law d
- ——‘—-‘,‘ e
] 1z |
i M Icts on an ofjj ifls own
MBI is directly p lorce and
i to th
harder, acflargedin the
direction of the force exert b_hsh_ed
that when a force acts upg | is directly
s the forcg proportional to the force 10
Or F =ma | s
Z Where “F” is a (vector) sum of all the forces acting on the body, and “‘m
ity unless is the mass of the mathematical expression of Newton's second law of

motion. It can be written as:

1e followin il F
tates that m | ;
a straight The above equation explains that the acceleration is c_hrect.\y proport}ongl
e its stat to the resultant force acting on a body and the direction of acce
| same as that of the force and the acceleration is inversely propo
ples: the mass of the body. ~—=>
ame
y air
nd the ajy

DT AT AR IED O A CIIINC CENTRE
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Newton's secon
Introduction:
In this law Newton explain the &
stated as follows.
Statement:

is an e

ction and reaction of

3.

qual and opposite reaction”.

he action of oy
e on body "A")
osite in

f"B" on'

“B”, itis called tl
The body "B will
e equal In magnit
is called

also exerts a forc
ude, but Opp!

the reaction o

StatemeXi®:
“To every action, there
Explanation: 5
When a body "A” exerts 2 force on another body douh

force "A" on YR0 A e

A"

which will b
direction. This force

The force of body *B is written as F qn AN
which be equal ir

il body "A! is written as Pl I
direction and these force lie on the line joining
boehd8, ¥ mbolically, it carfbe €

FOR

M ﬁ:ﬁe MimiVi e
Qs. Eﬂa;lal masses
which passes
er a friction le If th
exp.

the tension in the string and
Ans. when both the bodies mov¢
Consider two bodies of unequal
which are connected by a string,
pulley as shown in figure. Both th

"A" on body
the two

e bo! Y.

Let m; be the greater mass as compound to the mass mz.

Hence body A have greater mass ie. “m,” it will accelerate
Jeration “a” and the

W\
M
the force. It is

d the force of body

1 magnitude, but

in downward direction with an acce
body B due to less mass “m2” will move up with the same
acceleration.

Let “T” be the tension in the string. s

Letvus first consider the motion of body A. There are two forces
acting on the body A,
L The weight of the body Wi = mig, which is acting in
downward direction.
s acting in upward

The tension "T" in the string, which i
direction.

ii.

PhH
—_—




ASS : x; .
PHYSICS NOTES -45- CLASS : XI__

Since the body A moves downward, therefore the weight of body A l:h greater
than the tension. Thus the net force F, which moving downward wi a"\

= Itis

acceleration “a” is given by v

F=W;-T o

Or F=mg-T

But according to Newton's second law of motion, the net force is mua. Thus the
1.5 equation of motion for body A is "
Frwt ma=mig-T () K
: Now consider the motion of body B. There are also two forces acting on the

body B.

1t Weight of the body W2 and

2 The tension T in the string.
rce of body Since the body B is moving upward therefore the net force F which is moving
tude, but the body upward is
> tWO F=T-Wa2

F=T-ma2g .
Slmll on body B by icall w of
motio! 2
|
\

pposite
y string
ind the

Calculation of Tension:

o = —— Lo
Tension in the string can be calctiimredsye e ) af.
ma mg-T

m,a T-mg
m mg-T
I T- m,g
By cross multiplication we get
mi(T - mog) = ma(mig - T)
miT — mimag = mimag — ma2T
Wi =y mT + moT = mimag + mimag

T(mi + m2) = 2 mimag

[ 2m,m,
T=|—2|g
my +my
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hed to the ene in
a1 masses “:b “::i v A moves vertically an dgt}:"!\ e
t ression for the tenxin! "1
Dy

Q6. Two bodies of unequ oat the
in such away S Find the exp’

over a pulley:
B moves on & horizont : :.tion F Lrihove
the stri nd the accel® s other moves on a
e s oves verticall and Smg,
"y

Ans. When one body m

horizontal surface:
Bof masses
tached

Consider two bodies A and
my and m2 respccuvcl_v, which ar¢ at
to the ends of & string passes over &
frictionless pulley: )
: celeration "a”
The body A moves vertically downward _w“hl: n:frface towards Q7
and the body B moves of a smooth honzoyn n following figure. '
the pulley with same acceleration 85 Sff‘?;""
Let us first consider the motion O body 7 10 A The weight A ane
i - are two forces acting 01 = ) direction: »
mg, which1s acting N o_“mf,a ing in upward directi |
iension T is the string, which I8 2617 ¥ ht of body A e
ince ody A moves dow sl e N aia hzd&;s Sleate,
an the tension. Thus the T R0 o,
gt celeration “a” IS giffe
o=
r =
But according to Newton's SAEO .
M uﬂﬂdlv.'n of motion [0 L
v Siderstise motion O 1t.
i. The ten i the sk he pyjje,
il The wei o
ction, B, acty
vertically upward.
Since there is no motion of b WO foy,
i.e. the weight of the body an and ki
opposite. Therefore they can
Now consider the horizontal mO £ ice of
friction, then the horizontal force, which pulls the block towards pulley
tension Tin the string. Thus the equation of motion for body B, by aPpl}'zi:
Newton's second law of motion is §
F=T
ma=T — 2
Calculation of Acceleration: Q
dd equation (1) and (2)
Ar

To obtain the value of acceleration, &
ma=mg-T
mea=T
ma + maa = Mg
a(my + mi) = Mg

m
A =j———=x g
my +ny
B
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Calculation of Tension:- =2 ? -
To obtain the expression for tension, put the valte of ‘a’ in equation (2)
T ='maa

m,
T = g | e
my +n,
o= | MM
"" + "1~v

Q7. Write down the equations of a uniformly accelerated rectilinear motion.
Which is the most common example of a uniformly accelerated motion?
“What is the free fall method?

Ans. Equation of a Uniformly Accelerated Rectilinear Motio'm
If a body is moving with constant acceleration ‘a’, its initial velocity is "V," after
time “t" it covers the distance "S" and its final velocity will be "Vi". Then the

motio 7 is governed by the following equations.
s
3, 2a8 =V - V2 - IJ
mia. Exa Uniformly Ac L ; n WP
The m@st n example of mg (S t n is tha |

=l of a body falling towards the carth. T the e"axl'lth :
1 on it am ) i wn as accefe i by "g".
is the. l» econd squal st e Junits.
Duuq,. EEm o 1 -
ody B, 5 Free Fall Method,; ;
vty If the body moves tow arth in igban & .ng;s md
the tw, 1 de. i gd body an
1al ang foreg the motion is called Free Fall. -
[ ] ]
force of Equations for Free Fail Mat! [ - A
pulley, Rep!acing acceleration "a“ by ac 1 g gt eflations of
Y applying motion become

15 Vi-Vi + gt
2. S=Vit+%gt?
3. 2g8=Ve-Vg

Q8. (a) Define momentum. Also write down its unit.
(b) Derive the unit of momentum.

Ans. (a) Define momentum:
“The quantity of motion, which increases with the increase of mass and as we}l
as of velocity and decreases with the decreases of mass as well as of vefag ]S
called momentum?”.

or —
in other words, It can be defined as:
“A moving body having greater velocity has a greater quantity of motion than
the body having lesser velocity. This quantity of motion is called momentum?.
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| Expression:-

Mathematica
{ can be expresse

Mathematically 1 d as .
Momentum s x velocity

= mas

Unit:
In S. . system, its unit is N -8
Unit of Mom

(b) Derivation of the
As momentum is the product of mass
mass X ve

as follows Momentum =
= kg xm/s
ssion by second (s)-
QIC

Divide and multiply the above expre
m Ly
Ans

=kgx —%~
s R

entum: )
and velocity, S0 118 unit is d"”'ivcd

locity

m
= kg X x5

A
kg x '%.'=N

b3
TthuIN\n of momentum ig N_S.
conse i
M

State and explain law of
ervation of

Q1

Q9.
Ans.

of an isolated s}
tum of

Or in other words.

BREM

Consider a system ¢

respectively. These &
11 colly

v2 respectively. Thus the total mo
= miu1

And the total momentum of the's e
=mvi T2
When the two bodies collide with Em,'ﬂ!!, in-contactlora tigk inte
‘", According to Newton’s third law of motion, if body A exerts a force on bOdrv;
B, then the body B also exerts a force on body A but in opposite direction 4
The average force acting on body B is also equal to the rate of change of it:;
momentum during the time interval ‘' i.e. itis equal to.

m,v, — Myl

!

1 force app!#f
constant”.

ma2
uz An

be v1 ay

Similarly the average force acting upon the body, A is.
myv, =Mty

cted therefore

t
As these forces fire oppositely dire

mauy _ vy =i
r i
MV, = Mgty == MYy I

MgV F Y = Iy Fm

O
R myuy +myity = WYY

e
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The above expression can be explained in words as:
Total momentum of the system = Total momentum of the system
before collision after collision b

This is known as law of conservation of momentum-. Thus the above equation
shows that the total momentum of the system before and after collision is e

- 1S deriveq same. The mutual action and reaction of the bodies of an isolated system are
unable to change the momentum of the system, i.e. the momentum ofithie
system is conserved,

Q10. Define Elastic and Inelastic collision.

Ans. Elastic Collision:
“An elastic collision is that in which, the momentum of the system as well as tl}e
kinetic, energy of the system before and after collision is conserved, i.e. remains

same”,
Inelastic collision: -
“In inelasic ision, the momentum of the system before and after collision is
conserg| kinetic energy before and after collision changes, i.e. the
total v does not remaj i
It
Q11. Two bodie ving different ma Wi ::citie_s |
have collision in one 3 tlocities
after 'What will happe '
nentum of i. he : i

ii. When the second body is : l

ﬂtdy collide ) a i
nd mz € ive body cb @ S ary; body.
and u2 Ans. t i 3
ill be vi ap Consider two smoo i g 3 i ma
8 spectively i velocities
uy and w2, [T u; is greafer than hd 'a.(ter_
having an elastic collision start ectively in
! . the same line and direction.
ime intery, Now the momentum of the systef
e on body And the momentum of the system a
rection. ui uz Vi va
ge of its = 2 3 2 T
Before Collision After collision

According to law of conservation of momentum, we have
Total momentum before collision = Total momentum afte&ol}s
U+ U, = MY, Yy

mu, —my, = I"-E\’: —msu;

my(y —v) = myvy =) (1)
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m before collision

K. E of the syste
l"l‘ll.:

bty
=Mt

K,E of the system after collision
=gy Vs
% =M,V
so the kinetic energy of the system is also conseryeg

As the collision 1S elasuc,
m after collision

Thus
K.E of the system before collision = K.E of the syste
mi,” =0 0= =m e =mevs
=it U =l ol IR R
I 2 b ] 2 b4
—(mu, )= — (v MY )
R 2z 3 2
(™ m:n‘:) = (m,\-" *nl:\-_")
muy s —mVy = m‘\'l" — iy
@

i ul“ m‘“’l: 3 "":) ~ "'I("l: =u;
Div iam(2) by (1)
F 0 n m,‘u,: -/ oy

U =Y

{us + i)
uyp+ V1=
L]

that tH ks of th

The above equation S

body A is

€ e witial and

Now take the value of v2 from eq (|
mi(ur- Vi

my(ur- V1
m;j(ul- Vi
TN TRV S =
miu; - mauj - 2mauz = m

1vi + mavi

or it can be written as
miui - maly + 2mauz

mivy + mavi=
ui(my - me) + 2mou2

vi(mi+ m2) =
vi= u, (m, -m,) +2m,Y,
(m, +m,)

my —m; 2m,
= e iR Uy
my, +m;, my+n, )

Similarly we take the value of vi from eq (iii), we get
vi= vz +uz = Ul
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Put this value of v, in eq (1)
my(uy - vi) = malve —uz)
mmy fuy — (va + vz - ag)] = ma (va— ua2) vl
mi [0 —va= W2+ )= mz (Va—u3)
my [2u = va= Uzj= me vz -~ mau2
conseryeg 2myug— myuz + Mauz = M2 va +miva
Or it can be written as
llision ma vz + miv2 = 2myug + mauz— miuz
2 (m) + m3) = 2myur - uz ( ma - mi)
2, + 1y (ms ~m,)

v =

(m, +m.)
Or it can be written as
2,y (my, —my)

(my+my) (my +my)

@ . { 2m, '1 4;'"» .,, T
J 0 I “ 2 (,,,‘ +m, Y Uy emy )

Thus from the equations (iv) and

| nKnown x‘
veloc xlfn & and va. |
sses of two b -3 . \

el

ie. mx =mz =m, then afm

' ting
cities of thy L st body is ]
1

n-gn

v, =

L

m igm

=04

V1= U2

And the velocity of second body is:

_ (L}u +(mz_-'"_l},2
my+m,), m, +n,

—— (@) va= L )l +(m—m}“ E3RE
e (m +m) ! m+m) " -
g
p)
v, = L%m)ul +0 U
2m




PHYSICS NOTES -52-
Thus the IwWo bodies interchange the velocitics after collision P
}j' _,_.:.’ > e L PSS ,,\," >
T y ™\ . >
Al m ) B[ m: } Al m ) B L ma |
B e ls S -
After collision

Before Colhsion

When the body B is initially at rest:
th bodies can be « .d"u].ﬂtq

then the final velocities of bot

if.
fe a2 =0,
as follows; From eq, ()

¥, =

JOIN -
FOR ..
MORE!! .-

qual, then first body after
h the velocity w1 i.e. vi =g

the bodies are ¢
B will start moving wit

Further if m; = mz = m. i.e. both

collision will stop and body
vi=0Q vz =1

and va = Vi
ui u2«0
—> —

— — >

After collisiorr—7

Before Collision
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~ iil. When the light body collides with a massive body, which is
at rest:

\ 1e my << ms and us = 0, under these conditions my is S0 small k.
compared 1o mj, that it can be neglected in eq (iv) and (v). Thus
. from eq (iv)

m, -, 2,
n vom) A L »{ e ]
m, 4, m o

0-m Zm.Lv
b jlll‘;-n: }".‘Lﬂi .IK“)

O+m,
caleuls
i hleq (0=m;
o —L >0
Hnm.]
\‘=[ ;)u‘
m;
Via - Uy

JOIN"
Fo n .
v, =0
MAB\HE' ‘I"y B wllrery
Wt /B .
i o
\j—'

Amy B

Before Collision

dy after

ie vi=g iv. When the massive body collides with the light bod: which
is at rest: "

_U:) i.e. m; >> mz and uz = 0. Now ma can be neglected as compared to mi 10

eq (iv) and (v).
Thus from eq (iv)

m, —m, i 2m,
vy = 2 u,
m, +m, m, +m,

on y =(m\ -O}u\‘i-( 2(0) ](0)

Lm, +0 0 +m,
m

w = —‘)u,+0
m )

Vi= W

OO i pall e ey
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and from €4 (¥)
(m\ '”:) E y
20) my =0
) oy (1}
((0*"2)]'& "’[own )
vy = (0 +0

at0

JOIN

FOR
MORE

Q1.

Ans

Q2
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CHAPTER # 4 |
MOTION AND TWO DIMENSION

IMPORTANT QUESTIONS & ANSWERS

Q1. Define
i Projectile
ii, Projectile motion

Ans. 1i. Projectile
“Any object that is given any initial velocity and which ;ubseqz}ently .
follows a path determined by the gravitational force acting on it and by t
fictional resistance of the atmosphere is called a Projectile”.
Or
“An object projected into space without the driving power of its own and
r the action of gravity is called Projectile”.

ii. TOje Motion: |
L ody is thrown wi e) !
ath under the adfidh alled
otion”.

1

'n balls.
s.
bject thrown from a win

v, Object release ay

Q2. A particle is projected at an a
‘vo' and is allowed to fall freel:
parabolic path. Derive the ex;
(1) Horizontal component
(2) Vertical component of velocity.
(3) Maximum height of the projectile
(4) Range of the projectile
(5) The maximum range
(6) Projectile trajectory

Ans. Suppose a particle is projected at an angle 9’ with the horizontal, as shown in

velocity
ice in a

figure. S By ) o
The initial, velocity V, of the particle can be M;txlmun.) nex';_ghl
resolved into two rectangular components ' at time

Vox & Vay, along horizontal axis and vertical f-, f
axis respectively. The magnitudes of the
horizental and vertical components of ¥,
velocity are as follows.
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1 M_“V i gy b —_—
" The horizontal component of initial velocit o
e : re F"'_:—f(/);ce acts in the
But during the prcjcctile motion, there 1S noin‘ b O e Forizontal
h:ﬁmnm] direction, therefore the ﬁ_nal velocity Vx 1
dirrc:lion is equal to its initial velocity Vox- i)
i.c. Vy =Vox = Vo C080 —————
2. Vertical Velocity Component: o
The vertical component of the initial velocity 18 i
Voy = Vo sin 8 L :

2 acts in vertical direction, which prgdqccs’ )
fc‘ilclaesraut’lg:i:: rlc;:-ccev-;:icirecu'o:m, therefore the final vel(?_cnydlgt\mruca]
direction can be calculated with the help of the following data.

Initial Velocity = Voy = Vo Sin 0

Acceleration a5 = = 8

time = 1

final velocity = Vamies
Using the first equation o i

V=V, 44
Vy, = Voy
FOR ¥
Vy = Vo Bi
t jtude of the e
MOHER
s
amm V=l
i calculal
the time for upward motiog.
final
eleraty

The maximum height occ
velocity reduces to zero an
due to gravity (-g). Therefor
Initial velocity = Voy = Vo Sin @
Final velocity =Vy = 0
Acceleration =ay = -8
Time for upward motion =
Maximum height =S =h=7?

Calculation of time:
use first equation of motion

For the calculation of time T1’ we
Vy = Vj + at
Vy=Vi+ (-g) T1
0=V, Sin 6 -gh
gTi = Vo Sin 6
_ VoSin 6 (v)
£

=T=?

Where ‘T’ is half of the total time elapsed between launching and landiy

of the projectile.
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Calculation of Maximum height: . . £ mation
To calculate the maximum height we use the third equation ol ma !
. the i.e. ane
zontal S = Vit + % at? .
h = Voy Ty + Ya 8y T2 5
VoSing 1 VoSin 8|
h = VoSin st ] = (= g{——‘—
g 5 &
(o VaSin® 0 _

Ly
g 2
s VoSin® @ V}Sin’6
: AL Ly e
vertical g 2g
a.
d by the E

bjectile

iv.
p i istance frq
M %DE frange ofth i i
¢ ‘R’
n order to find the range df rofgt
the total flight e ti
to calculat oIt

h
Distfince = S 1
[ the final Time =t = 2T
> acceleratj Velocity = V =V,
Using S=Vxt

X =Vxx 2T
Ro= s GOg 0l oL 20
g

act that
e highest

!

¥1%
R = —%sinfcosf
g

1 V: X
R = —2sinfcosf
4

But from trigonometry, we know that
2 Sin 6 Cos 8 = Sin26

Therefore the above equation becomes ~>
72 T
R = Lo 5ging (vii)
and landiy Thus the range of the projectile depends on the square of the initial

velocity and sine of twice the projection angle 8.



CLASS .
PHYSICS NOTES -58 % n
aximum Range: e - -
- :::er:ﬁgc is said to be maximum,, 1.6 Rusx , When the factor Sin 2g 1
equation (vil) 1S maximuin, iie.
Sin 26 = 1
20 = Sint (1)
26 = 90
90
)
0 =45° e
Kod Ans
Rmax = — 2sind
g
|
Rinax = ——sin2(45)
£
Vi =
Rumax = —=sin 90
V2
Rmax = /™=
Funh Renax =
e projectile mus 58
horizontal to attain the mj i
i o
An

“u IE!"A 5°, the ran
1 e Frajecto.
“The path foll
To derive the
e 4

Y=
Y=
As X = Vo
Y
=
Vﬁx
Jad sl
V,Cos8
On substituting the value of ¢’ in eq (ix), we get
Y = V, Sin 0t - Y2 gt?

Y= Vs —-Lg X
V,Cos6 2°\V, Cos@

. -
Y=XSm€_lg ’); i
Cos@ 27V, Cos’@

= ang_}_[y; 7g 1
2 V¥, Cos'@
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d
r Sin 24 In the above equation; the quantities Vox tan 6, cos0, g are cons:amns:)n
E therefore we can lump them into another constant such that a = ta
W
and b= — g =
V, Cos*@

Hence eq (x) reduces to

i Ly (i)
Y= ase Whr

Q3. Define radian and explain the relation between radians and degree. -
Ans. “One radian is defined to be the angle subtended, where the arc length S'is
exactly equal to the radius of the circle”. ]
For one complete revolution @ = 360° then 'S’ becomes the circumference of
circle
ie. S = 2ar
Now e¢q (i) becomes 0 = 2nr
6 = 2n radians
6 =360°= 2x radians

Or
36(
Ther| 1 radian = 30 _ 5730
"

1) 1 degree

Or
ith the f u
t
greater or 4. Definé C etal Acceleratios
Q
~ OREUL
t sina circlJ
] % Puglocity chande

S same,
. notion. Due
ation of to changing the directs eloct is‘aliays
directed towards t| of thy puon”.
It is denoted by &: and some tim &t the
acceleration acts perpendicular
Derivation:
In order to calculate the magnit\AC BT CETTTPErAFaECeTeramoTFar=we must first
find the velocity difference AV for two successive positions of an object moving
along a circular path. Suppose the object takes a time At = ta -ty to go from
position 1 to position 2.
vThe vector difference AV is due to the different directions of the velocity
vectors at the two positions.
J
(x)
Figure 1 Figure 2
4 i b
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 and 62 is the same as A0 in fig "

;)
elocity vector V y
tween the velocity adius lines at position I & 2

The angle A8
Smccr%and 2 each pﬂpcndu‘ular to the l'1 B i e i
respectively, Since both ar¢ jsosceles triangic s L
- AV _AS
Hence = =
AS
AV = J =
r

Dividing both sides by At of the above equation:
AF _F'AS
AL A
As At—0 }
lim AF 17 lim AS
At—0 At r A0 A1

r
-":

Qs. WriE'nlBote on centripetal
Ans. Centripe Force:

Thatlnee w ps the bodyi
in y Fcntr‘ipelal
e force wi

the An

e B ®s a body to
Centripetal Force.

le al F

L. e Centripetal force is reg

round a circle is provided

il The electronic attraction b

centripetal force for the cirf

nucleus.
hirled in a circle the required centripetal

1il. If a stone tied to a string is Wi
force is supplied to it by our hand. As reaction the stone exerts an equg

force which is felt by our hand.
Factors on which the centripetal force depends:
L. Centripetal force is directly proportional to mass of the body.
1. Centripetal force is directly proportional to the square of the velocity.
iii.  Centripetal force is inversely proportional to the radius of the orbit.
Magnitude of Centripetal Force: Q
Consider a ball of mass ‘m’ tied to a string of length " is being whirled witj
constant speed in a circular orbit as shown in the given figure. As the vec &I :
changes its direction continuously during the circular motion, so the-bafl [
experiences a centripetal acceleration which is directed toward, the cent_rergJ

the orbit.

hstantly

s the Q"
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AG in fig i) According to “First Law of Motion”, the inertia of the

I &2 : ball tends to maintain in a straight liné path but the

string does not let it happen by applying a force on the

ball such that the ball may follow its circular path.

This force (the force of tension) is always directed along

the length of the string toward the centre of the circle

which is quite clear from the figure. This force is known

as Centripetal Force and represented by Fe

According to Newton's second law of motion we know that )
Fe = mac el ) _

But we know that Centripetal Acceleration ac = v2/r. Putting value of ac in ¢q.

(1) we have

L
r

Fe= mira)’ < =ra)
r
3 2
Or l 0 I “ iy o LR
r
Fe = mra|

Q6. In thw‘nCﬂcket a ball o
ards the Ans. As welkn t, trajectory is thd pa

éxplain it.
. It iflparabolic
in shape. If a projectile is project willlbe flat
i fl?']will be shorf. jectory is
ned as fflight Will bi
>1ore e of Cricke htch,

because the total ti ht W fficient time
to get into positio; i ) Te
Iy 5 N A 3
constantly = si theitt ;

1s is the

i he Q7. Why a bomber does not drop pve the
target?

.ntripetal Ans. When a bomber drops a bomb, 1 Eewae mouond wwnlwaxd

ts an equa and the bomber also give it some initial velocity in the ho.nzontal direction

;] equal to the velocity of the plane, obviously the motion will no longer be

straight downward, but will be at some angle to the vertical and the motion of
the bomb becomes a projectile motion. Hence it is clear that the bomb should

velocity., be dropped before the bomber is vertically above the target.

i Q8. Does the horizontal velocity comp t of velocity of projectile motion

T remains constant” if yes, then why?

:"led With g Ans. The horizontal component of velocity during the projectile motion remais

he vectory constant, because there is no net force acts in the horizontal directio

1e ball there is no horizontal component of acceleration. ~—~7

centre of

Thus, if an object is projected with some initial horizontal velocity V“.’"
final velocity Vx in the horizontal direction is equal to its initial velocity Vox 1.€.
Vx = Vax

TR o g e
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TOR UE ANGULAR MOMENTUN Ans

AND EQUILIBRIUM

IMPORTANT UESTIONS & ANSWERS

QI (a) Define torque.
(b) Write down the magnitude of torque.

Ans. Torque: i
“The turning effect of force is called torque’™
Or

PHYSICS NOTES

It gurd as ~ ) f?
“Tt 8 BN oo product of position vector 7and the force F. i
. An:

It 7't (tau). Itis a
Magnitude of Torque:

Cor, rticle of mass 'm’
by B¥let r be the positi
parfic] n resolve this for

rectangular components, i.e.

i shich acts i}
11l the masy

. cf ®hich acts in
perpendicular to and prd

I& o) o itude

by the

T 3

torque vector T produc

according to the second definitio
T=T'XxT"T

Direction of Torque:-
The direction of torque can also be given by the 'right hand rule".

Sing Convention:-
The torque may be clock wise or counter-clock-wise. Hence a torque which
produces a counter-clockwise rotation is considered to be positive, while thay

producing clockwise rotation is taken as negative.
Vector representation of Torques:
We can represent the torque vector r in the determinant form, as given bel
i J k
r=rxF=|x Y z
Fx Fy F;

s = _=n
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Q2. Define types of equilibrium,

\]’ TUN Ans. Types of Equilibrium: \

Thc types of equilibrium are: .
Static equilibrium and
.? Dynamic equilibrium,
1. Static Equilibrium: : e
o “If a body is at rest then it is said to be in static equilibrium®.
CRS Example:-
=X

A book lying on a table, building & bridges are in static equilibrium.
2. Dynamic Equilibrium: e
“If a body is in uniform motion along a straight line is said to be in
dynamic equilibrium”.
Example:- ! e
Vertically downward motion of a small steel ball through a viscous liquid & the
jumping of a paratrooper from an helicopter.

Q3 the first conditlon of equilibrium.
Ans. Firs i
“If the sum of all the forces or res ly }5 .
zero, U dy is said to be i the firs
condit] ilibrium”.
ording to
rnitude of
essed as . .
If the forces are acting only in x-
= Fixi+ Fiy] Y o
Where Fix is the x-component of’ ¢ iy ent of the
force Fiy and i, j are the unit vec i )
Thus the equation (ii) can be written as . )
(Fixi+ F 1yJ) + (Faxi + Fagd) # .. .. . + (Faxl + Fuy j) =
(Fix +Foxt. . ... %,?)H(F +Fay+....+Fa)j=0
: Let E be the resultant of farces
e which . % %ﬁ
while thay or P + Fyj = (Fink Fax oo« + Fu i (Fay + Fay . o0, -/ Fagl
i = ( 2x ) at
On equating the x and y components of the forces on both sides of the above
equation
ven beloy Fx= Fix + Fax ... .+ Fnx
i And Fv=Fly+F2y+. ...+ Foy
Since ?, + ?‘% =0
Therefore 0
Fx=0,Fy=
Fix + Faxe+. . . + Fox=0
Fiy + Foyt. . .. + Foy=0
B
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Or it can be written as

z/-’h =0

and ZI*‘ =0
For simplification, w¢ omit i from the summation sign in the above equatigy
S F=0
Y F,=0
2.5
Let 61, 0z, . . . - On be the angles which the forces K1, 2. . Fn make with
x-axis respectively, then
Fix = Fy cos 01, Fax = Fa cosfz, Fuox = Fncos @2
. Fuy = Fn sin 02

Fiy = Fi sin 01, Fay = Fa sin 02, ...

T'Jvﬂ‘lr“mn of equilibrium is written as
ae %

body is

Explanation:
If 7,70 Ty ATE the torques on Londitio,
of equilibrium.

Ty Ty F Ty 7,=0

Where 7, is the moment of the ith force? For simplification we omit the
subscript from the summation sign. Thus Z;‘ =0

Q5(a) What do you understand by Angular momentum?

(b) How will you represent Angular Momentum in Determinant Form?
(c) What are its components? —__>

(d) What are its dimensions?
(e) Write down the unit of Angular Momentum.

Ans. (a). Angular Momentum:
We know that a body having rotatory motion poSSesses angular velocity &
angular momentum.

e RS N
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Angular Momentum like linear momentum obeys
the law of conservation also. For studying the
angular momentum of an object, let us first study

the angular momentum of a particle the angular
mormentum.

- ©quatioy Let 7 be the position of a particle of mass ‘m’ with
i respect to lhgungm ‘0" shown in the given figure.

Moreover let p be the linear momentum of the
particle measured in an inertial frame of reference
with origin O as already shown in the figure. X

ake with The angular momgntum of the particle about the origin O is defined ashthe
vector product of T and Hcmf \Q 1' stands for angular momentum then

=7x
1 '-)r X m?z

Where 3 ot & represents the velocity of the particle.

We kn or product of two vectors is itself a vector so angular
momer i a vector. Its direction lies along the normal o the plane -
form T & P according angu

momentum is given by

—~l = rPSiné

WhereFan Rpresent magnitu

l— mvr Sin 6

bt‘;ween ?

d P are pe

he body ig ' ¥ Sin 0 = Sin
Hence for c1rcular m have:
wginﬂ

d conditig ] ‘—1 =(r)(P)
=rP
X, y, z represent the compone gnd Px, Py, P are the components of P P
T (-a +yj + zk) X (psi + py j + Pz k)
t the (b). Angular Momentum in Determinant Form:
Angular momentum Tcan be written in determinant form as:
S i J k
1 X Y z
rm? P, P, P
(c). Components of Angular Momentum:
The scalar components of angular momentum [ are:
$ L= sz = ZPy
locity & ly= zP.—xP;
l = xPy—yPx

AR e e e
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The dimensions of angular momentum & € §
i=rP
= TRy
= LML/T
= L.‘m"'
fe} :Jl"l‘it:{ ::gulur momentum can also be obtained from equation:
| = rmv
= [m] [Kg] [m/ s/
= A'gm-/s
ar | = kgm?/s X s/s
= kgm</s°X S
= /k-ng,r’s-'] x mxs/ [kgm/s°] = N
=NxmX$
=(Nxm}xs
Jnl“ -JX 5 [Nxm=J]
Q6. De 0 :
Ans. Consgfvation of Ang
According to Newton's second | particle Q7
gssan upoyipe with an ins nge of
1‘.1(‘11\15 F is th , then An
- dr
rom lefy,

Taking vector prod th the
rxF =k

we get
> 2 - 3
ButrxF =>r , which is acting or}

dr
But the angular momen%m;is9
=rx P

Differentiating the above equation with respect to time. We get

ar ar
ﬂ——‘—i—r-x;’-%r><——+
dr adt
- d4 -+
p=—ov ,and P=mv

where
dt

= 5 =

- - -

—— =myVXvV+T
drt




CLASS : 3
- PHYSICS NOTES

67- CLASS : Xl
Since the vector product "‘L“ &ccmr with itself is zero e,
muyxv=0 c
' S
dl Vi e ol
——=myx V4T
dt
di
O+ 7
: dt
ion: o
di 4
ST
dr

This is the required relation. This equation states that,
“The torque acting on a particle is the time rate of change of its angular
/s =N momentum?”, ) : y
It the net external torque acting on the particle is zero, then

4

0
dt
T=0
Thus mome

ntum of 4
on it is zero.

m=J]

e acting
cle:

n a particly Q7. Derivi
‘change ofy parti
um, then Ans.

ervation law fo!

£

em of

of ‘n’ particleg w

5 well as
1?‘ from left W& Bsume that

btion and
hction of

Taking the time derivatives of both the sides of the above equation

4R sl 2o
drdt ar\ © 7)) dt

DL rxdB  rxdP, r.xdP,
— =2 2y o

dt dt dt Tt
%=;‘x;}l+;—;x§ ......... +:,,Xﬁ"

%:;:+;+ ‘7, S
DL
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R

>

Where F, and ?, are the external forces &
on the ith particle.

: total z

If the net external torque ?a-:ung on the s angy,

ystem is 2ero, then the

mnmcnmm 18
)L
DL _,

dt

-0

r momentum of a8
actin

Thus the total angula ystem of partidcs is conserved
(constant) if the net external torque gon the system is 2€T0-
s? Give one example also.

y Centre of Mas
ntre of mass?

ou understand b
een centre of gravity and ce

{

Q8(a) t do
(b) aﬁ uﬂ'erence betw
(e) epresent coordm centre of mass?
Ans. (a) Centre of Mass: -
W:Fg rotates or vibrateg @ m s fth ¥ es in th
Sa) { a single panicle q P same
external [orces,
a5S body or a S¥ int whig
M’HHE‘{IQSS of the bofly icentraty
= pplieg forces werl
Hence the motion O ole g y the
otion of their ass.
Example:
Let us consider a rectangular bl ntal
ng the
Jng at Lh

se that these Iorc

surface. The block is acted upo
f the block and where the toy,

motion of the block as a whole we suppo
centre of mass which is the geometrical centre O
mass is supposed to be concentrated.
Following steps are taken for describing complete motion of the body.

orces acting at the centre of the body.

We find the resultant of all the e
Acceleration is calculated by applying Newton’s Second Law of Motion
f centre of mass is determined'

tial conditions the velocity 0.
f Gravity and Centre of
are so similar in many way:
~—=

i.
ii.
iii. By using ini
(b) Difference between Centre O.
Actually centre of gravity and Centre of Mass

the two terms can he used in place of each other.
If the object is lying completely in uniform gravitational field then the centre
'

gravity coincides with centre of mass. In other cases the centre of gravity dg
]

not coincide with the centre of mass.
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tively actiy (c) Coordinates of Centre of Mass:
I Xe, Yo and Z, are the coordinates of centre of mass. ‘
otal angu[a' ¥ = MuEhmEs tmaxy -
“a My My
Y = MV, Emy Vs, My Yy
% Mg+ My A my
7 = P, 4 My Ty Ty
erved my My
nl l e Z"‘ X,
e also. e
f mass? Zm
y = Zm ¥,
Z"l
moves in th Somz,
{ the same an Z,= Z’"
;
1 point whig
concentraty

d by the MUHEIII

izontal
ibing the
acting at th
nere the toy

dy.

the body,

of Motion,
etermineq,
> of Magg,
1y Ways thy

the centre,
gravity dog
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CHAPTER # 6

GRAVITATION
PORTANT QUESTIONS & ANSWERS

IM

of gravitation.
tant in M.K.S Systen

Newton's law
fgravitntlonal cons'

d unit o

Q1(a) State and explain
(b) Write down the value an

Ans, Newton's law of gravitation:
ated the law of

Introduction:
In order to explain U
universal gra

force, Newton formul

he gm\'xluuunul
d as under;

vitation, which is state
», which ig

proportiony

2 the liny

the universe attracts every other body with a force
ional to the product of their masses and inversel
{ the distance befveeh E
ir centres”. -

¢ two spheres A 8
cir centres at a df

t I wn in the figu
cOod i 1E 5 tion obtain;
Case of moon hid tHe earth, it ¢

magnitude of force 1 exer]

I
/4 u(:';—ﬂ

Besides this Fag must also be pr
Fpall

Fap o 1

Combining the above three relations we have:

ity
an & 2
(a )
Gmi
Mg 5
i =)

T 2
(rlu )1

Where G is called the gravitational constant iie.
2

G 667107 2

. Kg~
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Expression of equation (i) {law of gravitation} in vector form:

o hich gives the
The equation (i) expressing the law of gravitation in vector form which g

direction as well as the magnitude. e
0 = Gnt my, . o
“RS Fop =t i (i)
("u) A
& - : S ShOWS
Where r is a unit vector having direction from B to A. The ncg"’\t‘i"g msgnhz:rc A
that the force is attractive just similar to eq (ii(. The force exerted by sp
.S SYltEQ (= )
on sphere B | £, ) is given by the equation.
\
= Gurgmy .
Fpi e T (iii)
law of ()
which is Where 7, is a unit vector from A to B.

proportion, (b) Unit of G: 4 4 ; .
ong the |ix: ) stem the value 0’ Gl leravitgtional constant) is 6.67 x 10
)

Q2. lﬁmions for mass J
Ans. Mas .
By usihg n's law of gravita E&uPdS}:;:
Consider an object of mass ‘m’ p} L s
t Re is the 1 }t‘on i
m 1 tation, the it
Y ceormmens il Q tMdvards its cef
) 1M e
Re o
hass of B) i But the force exerted on the objd pe objec
multiplied by the acceleration d
F=W+
Thus equation (i) becomes

By cross multiplication, we get

GmMy = mgRy’
2
_ mgRy
£ Gm

R 2




P
ass of carth,
pove formula we can easily calculate the m =
From the above s i 2
i g9 0 e
R = 638X 10

Nat
1

-1t
Gm= 6.61x10 I

2
Then 9.8% (618 ]0¢
My= =T}

66710
9,8x4‘07xl("u
-
6.67210

oy = 5.98 % 10 ‘4

y sarth
Now we calculate the average density of the ear

Tl') nur»‘t)l‘l‘:w'o[ the earth can be calculated by the following formyj,
g sity 'f artl
M, ;
4
WhFalnlr volume of the e
Vi
M BﬁEp‘l'L'mluc of v'i
mEmm p=
M B 3

Y m
If we put Mg = 5.98 x 10?* kg an > 3
we can get the density of earth a|

tion, th

p= _3_)(___&__
4xA(6.38x10°)
17.94x10%

4xAx2.596x10%

D = 5.49 x 10° kg/im
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Q3. Derive the egression for the variation of ‘g with altitude and depth.
Ans. Variation of ‘g’ with Altitude:
The carth is not a perfect sphere, but bulges at the z
equator. Therefore if a body is taken from a pole to
the equator its distance from the centre of the earth /
will change Consequently, according to Newton's !

law of gravitation, the gravitational pull {force) on
it will also vary

e —

Consider an object, which is placed on the surface \
of carth, If mass of the object is m and mass of \
carth is Mg, The distance between the centre of the \\ %
carth and the centre of the object is Rg, then according ————

to Newton's law of gravitation.

L, g_ml\:',‘ G

R, o
But t -8 MR he object by the earth is F = W = mg, Therefore equation ()
becognls

GmM

mg=—_£

R

F u n GinM .
Ly e

Rp"m
GM,

MORE!T -
(BB OVE B Mion we can!

sphere, then ‘g’ at s abo
of the distance fro tre of

1S plag®d at a
the equation (ii) becomes for the

F
ing forrnu]‘

idered as a
e square

rth then
quation, th

g

o 0 om 03 joy
1

o3 foa
L)
—

=
Bl

=
A
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¢ 5 of . then the qus

If,h’ is small is compared to the radius ¢ ”
‘ he above equaton will be negligibly sma

int
‘7’ ( 2 )

of the carth Re'
Therefore we have

or

E =1
\ S vy
Then term on Tight hand side offtig L e : nsing
bingial theorem, 1.¢
(a+ bjo =an+
Thig W n
'
.g_=(| i
&
M 0 n E ' ' ' |
EEmE g[]

|

ler is t
e

Variation of ‘g’ with Degtl_1|

Let g' be the acceleration due to g
depth ‘d’ below the surface of the earth, i.e.
at a distance (Rg - d) from the centre of the

earth.
From the equation (ii) of average density of earth,
we have

My

RS AR I
By cross multiplication, we have
M, =4RRP

4R
My =—Rip
3
Where ‘' is the density of earth, supposed to be uniform every where.
Now the mass of earth ‘Mg’ at a depth ‘d’ from its surface is

M =13§(Rh. ~d)'p (i)




CLASS ix

A

quantity
=

| by using
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Q4.

Ans.

But we kriow that the value of ' at the surface of earth is

g 1,.1,‘ e (1) b
R, ”

ut the value of "M, from equation (1) in equation (iii), we get
G§ Ryp
= “Iﬁ(-:,- -~
(iv)

g "iﬁRH"G

Stmilarly the vaiue of ‘g at a depth ‘d’ from the earth's surface is g which is
given by
7] GMy (v)
2
(R; -d)

Put the value of ‘Mg’ from cquulmn (i) in equation (v), we get,

JOIN -5
J H : : IJ E
By ril\Eanon (v ="

1) by equal
Mo HEI--

l>.

s

The above equation explains that the value of ¢ g’ decreases with depth from the
surface of earth. It also explains that, when d = Rg, the value of ‘g’ will be zero.

Describe weightlessness in satellites.
Weightlessness in Satellite:
In order to understand the weightlessness in satellites, let us consider g
case of the w eight of a body in an elevator. If a body of mass ‘m*tied 7
balance that is attached to the ceiling of a lift as shown in figure. The
of the spring balance indicates the tension in the string and is called the
apparent weight ‘W’ of the body.

F=T-W

ma=T-W
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o Pt
f the bod o8
¥» thuy Ans.

O=T=
T=-W N
i a reight ©
L:'mt'r tension in the String IS equal 10 the apparent WeIg )
wW~T
w=W
A
pfiphen itational force on the body

1 weight 1S equal to the grav

Thus the apparen
nside the lift .
uniform acceleration:

according to an observer t Sth
or is moving upward w elers =
l?\lle}::tusc T :\’NT_A&)d net force acting on the body 18 T - W. Now acc urdlng:4
Newton's second law of mouoen
F=T-W
ma=T-W
T=ma+W
T = ma + mg
Thus the apparent weight of the body 1S
W' = ma + mg .
t in this case the string not only supports the gravitational Py
e oot - upward direction, the tension j

Thij

b ifl8ha! amount of for Billd i
the string increases from mg (o CNnced §
ring the take off go

>ction |

low according to Nejv
F=W-

'" ma = m
T =mg

hus the ;\ppar’xﬂ ®eight of the
mgg-

=m(g

Thus shows that in th#€ case the
gravitational force on the body.

downward.

If the cable supporting the
Suppose, if the cable supporung . r will fy
down w an acceleration which is equal to the acceleration due to gravity ‘g’ 7
net force in this case will be: '

F=W-T

ma=mg-T

T =mg-ma
But a=g
Thus T = mg - mg

T=0

Or w'=0

C_onsequently, the spring balance will read zero, and the man in the elevat

will find that the block has no weight besides the fact that the forcé-of gray
i

still acts upon the block and its weight W is given by mg. This is referred agy)

state of “Weightlessness”.
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tational p,
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perienced

ion:
direction i

he

tor will f
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Q5. Write short note on artificial gravity,
Ans. Artificial Gravity:

" n spages For
We know that weightlessness a great handicap to the as!ronau:l;c gpﬂmaft by
overcoming this problem an artificial gravity can be ':'m“mc:, il ey E’m be
SPInIng It around its own axis. In this way normal force of gravity c:

supplied to the occupants in the spacecraft.

Let us consider a space oraft consisting of two chambers cmlmccwd b_\v‘a wdnnd
of length 20 meters, We have to calculate how many r_""ol.uuons i SLC:):S
must the spacecraft make for supplying artificial gravity for the astronauts.
Suppose T is the time {or one revolution and v is the frequency of rotation

axis of
rotation

J .\.

Magnitude of centripetal accelera

..z %
a, =—[V i
mEEm R

ButV = Ro

T
2
2
a, = R(?)
41*R
< = T]
a. T =4n'R
7o 4’ R
a(
| a
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o= ey ! v= —‘— is the frcquum:_y]
4n'R L T
1 |a, /
L
v

Or
accelerauon () cqual o ‘g’ then

! J'g/
e
n /R
atellite rotates with th

he astronaut
unnel length 1.€

1f we want (o produce

Hence when the spacc craft or s
gravity like carth will be pmwdrd twt
If R = half of the t

2071 _ 1om

R=—=

Le.
1ot el
& @lialls freely ac = B
Fn n p

v

MORE!!
mEE
\2 u
0i (k-
1
co| t Badlistan

Hence an astronaut will feel
rotation if the space craft is revOlving Dokl S Ak
minute.

Q6. Find low deep from the surface of earth a point
alue on the earth’s radius.

due to gravity is half the i
‘d’ from the surface of the eart.

Ans. Suppose at depth
he value on the earth’'s radius.

gravity ‘g'is half t
g=" gd o =T
ELle o ‘gﬂ:g(] 'EZ) g(' -—"—J: lg
Re 2
L ]
Re 2 ¢

CLASS :

js frequency, the artif,
3

xis of

igns per

is where the acceleratig

h, the acceleration due to
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Thus equation Tj) becomes

vy, the artifi,

Or

Thi,

at a depth equ
red

dﬂslnts value on the
Q7.

Ans.
Suppose at a height ‘h’ the val

VORE

h

m axis of

. of earth is
tions per

«
acceleratig,

n due to g,
n

5 inequa

8e

Substituting gj, =

At w ce from the cen
acce] as one half the
Solutiamn:

As we know that the gravitatiot

Ry

GM,
2 (R +4

al

ui

l' ﬂ to gravity

=1

But at a height ‘b, the gravitational acceleration will be
GM,

£ =
1

tion (ii)

L R
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) by equation {11} -

Dividing equation (1

e,
X

Bew -
Ok,
2 T4
. GM, GM ‘
P LA An
TR (R AH)
1
2 oM,  (Roth)
X" OM:
(R + 1Y
2-—'/(, T
Taking square root on both sides
[
or XTI
Rl
J u I “ Distance from centre of earth _ /5
Distance from C28ee_—— =~ 2
Earth fradios
-
Distance from§ge!
Earth'§rd
Distance {rom centre of earth 9 l.ﬁ, T
age that . ] ‘
t 1848 lfl.'l times of 1 2} ration
e ¥al that it has gn' LR T )
Emm x, ~
Q8. Distinguish between ‘g’ and ‘§ b
s. Differences betw: 'a u
[~
| |
=" -
- G
« Itis known as gravitational ¥ ¥ hown ﬁgr vifetional
acceleration. t 'Y
Definition
f masses 1 kg

« If two bodies each o
are placed at a distance of 1m,
then the force of attraction existg

between them is equal to the

« All the bodies fall downward with
some acceleration as this
acceleration is due to the
gravitational force, so it is called

avitational acceleration.

It's value is 9.8 m/s?.

Direction

« It has no direction.

e It is directed towards the centre of
the earth.

Variation in Value
e Its value does not remain constant « Its value remains constant every
every where. where. i
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Q9.

N

Q1o0.

Ans.

. Derivation of ¢« 1_ 5
=

tion
With the help of the law of gravitation prove that the valu:n 1;: :::‘;h“
due to gravity at a point above the surface of the earth is tha t tre of
proportional to the square of the distance of the point from

s : T
L

To derive the expression, let us suppose that
the ball is falling freely towards the centre of
the carth and the ball is placed at a distance
r'from the centre of the earth. As shown in
figure. If the mass of the ball is ‘m' and mass
of the carth is ‘Me', Then according to Newton's

law of gravitation,
Fs= GmMe @

As we know that the force exerted on the body by the earth is equal to the

weighfge y, thus
lnl l h cax
Put In equation (i) ffw

e | J
fon - | IR
iy

wr’
oLl
mm r?

&g = constan!-—

1
o —
b4 7

— (31}

The above expression shows that the value of ‘g’ does not depend upon the a
mass of the body. This means that light and heavy bodies should fall towards
the centre of the earth with the same acceleration.

Why do two books lying separately on a table not move towards each
other due to gravitational attraction? 3. §
The value of gravitational constant is very small, i.e., 6.67 x 10-1) Nm?/kg2. So
we cannot feel the force of attraction between the bodies around us. T H i
the two books lying separately on a table do not move towards each ot
to gravitational attraction.
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IWORK ESTIONS & ANSWERS

MPORTANT QU

gnitude of work? And &

Ql.  Define work. What is the ma
Ans. Work: -
Definition: . §  AAE
“When a force acts upon @ body an.d displaces it
through a distance, then the work is said to he
done by the forceon the body" S
Or it is defined as! /36 FCosd -
“The product of the component aj’[ogv %J_:-:-J_}/" \J
F*in the direction of displacement ko ™
a itude of the displacement”. k'/f_’—_—ﬂ‘\ o
h
f Work: r Azl
%Nurk is a scalar quagtity by d and 1sﬂvc‘n Dy tHE aotpP tof f%
3 S| ement d. i.e. E
Sirfge ,Hc vector Fand th rection,
therefore
MW t quantityy i ndiflg on th
| Ei(';ten force F 4
somponent of i@ ement
i.e. 2 t i
0s 0
=gfiCos (0
= Fd(1)
W = Fd
Example:
jositive,
isplacemeny

When a spring is stretched the ¢
When the direction of force is opposite to
then work is negative.

2.
i.e. 0 =180°,
W = FdCos 6
= FdCos 180° :Cos'180.==1
= Fd(-1)
W = -Fd

Example:
The work done by the gravitational force on the body being lifted is negative
o the gravitational force. ]

Since the upward displacement is opposite t
When the force acts at right angles to the displacement,
~—=

3.
1.1 6'=909, then the work is zero.
W = FdCos 8
= FdCos 90° v Cos 90 =0
= Fd(0)
W=0

NAMIEE COACHING CENTRD
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Example: d
tched han
[tis considered ‘hard work’ {6 hold a heavy stone stationary at stretehe:
but no work is done in the technical sense. -

duct of forg,

e dircction,

ding on th,

placement,

A-h '5;|C‘
%“:C ;90

s positive,
;placemenk

 negative,
€.

. To progeghi ement, we consider a closed path of any
shapg itational field and show hal heaworke g,
don i body along thif g

Units of work:
1 In'S.Tunits, unit of work is Joule (J) which is equal to N x m.
IJ=1N-m
1055 J= I British Thermal Unit
Or 1055 J=1BTU d
In the physics of atoms, molecules and elementary particles, a much
smaller unit is used.
This unit is called the electron-volt. (eV).
ley = 1.60 x 1019
The multiples of electron-volt are
1 Million electron-volt = 1 MeV = 106 ¢V
1 Billion electron-volt = 1 BeV = 1012 ¢V,

[ %)

Show that the gravitational field is a conservative field.

the sake of simplicity we take a t

ABCA igimthe base BC is pel

to the ﬂ nal field as showd i
The afjo work done in carr§i
body from A to B, B to C and fros

c >, Wg>c
OREME:
. !
W

Weorn'=FSy =(F)[s,C4s

Where h = m AD

Total work done along the closed path ABCA
h = mgh + o-mgh = 0

We now divide the whole path into two parts, one from A to B, B to C and the
other from C to A,

Wiastscan = Wapae + Weaa =0

Also Weaa+ Wine=0
Comparing these equations

Wissac = Wase .
Thus whether we carry the body from A to C (along AC dllrect_ly)\m‘-a‘l?
path ABC, the work done is the same. There may be an infinite number OS a
paths going from A to C, but the work done along any path is the §ame1.1‘dua
type of field of force in which the work is independent of‘the path is calle
conservative field. Thus gravitational field is a conservative field.

TN e e ——
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Q3. Define Power.
Ans. Power:

Definition: -
R = 1= o~ wer -
“The raze of doing ok - ;l\;:{l(i-:dp:nc in time A, the

When an amount of work
defined as )
AW
power, a8 Q5
An

What is its unit i7

average power, Pav is

At
nsS for
We can obtain an alternative expression

B
nt force F of magnitude F points in the

p o=

If W is the work done when @ c%nsm
direction of the displacement
8=0

Le.
(hanuI“
MUBE.-- P"

Q6

Units of Power:
i In S.I units, the unit of pow
W= 1

1S

The multiples of watt are
1 mega watt = IMW = 106 W
1 giga watt = IGW = 109 W
the unit of power is ft.Ib/sec. (Foot. Poung

In British engineering system,

/ Second).
i1i. A bigger unit of power is called horse power.
1 horsepower = 1 hp = 746 watt

Q4. Define Joule and Watt.
Ans. Joule:
In the SI system the unit of work is ¢
amount of work done, when a force o
through a distance of 1 meter along the direction of force”.
1 joule = 1 newton x 1 meter

alled a joule. A joule (J) is defined as
f one Newton acting on a body displacesj




it - Y

Pay is

s in the

sec.

ocot. Poup

=d as “the
lisplacesj
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Watt:

In S.1 units, the unit of POWET is watt (W)

which is equal to J/Sec.
W

W ==

18 “E
The multiples of wary are

1 mega waty = IMW = 106 W
1 giga watt = 1GW = 109w

Q5. Convert 1IKWh into Jjoule.

Ans. Conversion of Kilo watt — hour into joule: ; .
One kwh is the energy delivered by the current in one hour when it supplies
encrgy at the rate of 1000 Joules per second, i.e.

1 KWh = 1 Kilo watt X hour
= 1000 watt x 3600 sec.
=/100p [-J24leS . 3606 second
second
1 KWh = 3¢ x 105 joule
Q6(a) Defin

(b) Sta &mn the law of co|
e

Ans.

xamples,
(a)
Defi

oing work is cqll
Energy is associated with the pe:

uantity of
Mﬁﬂﬂt measured

k that is

(b) Law of Cons

Y can neither be created
transformed from one form to
Explanation:-

Energy cannot be created mean $

& 5J ¥ 9

! P i ivalent in

nothing. Similarly we cannot destroy energy. We get some thing qu;:f;l Eon of
return if we annihilate it. Pair production is a good example of anni ;e 4 Bk the
energy. On the other hand in nuclear fission or fusion energy 1s creal

7 ol : i in's mass-
cost of mass. If 'm' is the mass annihilated, then according to Einstein
energy relation the energy produced is

aly be
ktant”.

E = mc2
Where 'c' is the velocity of light in vacuum.

With reference to the problem of a freely falling body, such as a body of ity
‘m’ placed at a point

‘P’, which is at a height ‘h’ from the .sur.fafze of ear
body possesses the P.E equal to ‘mgh’ with respect to p(yn_nt 0 l\yl_r!c\gl 4
surface of the earth. But the K.E of the body at point ‘P’ is zero-tes
TE=K.E+PE
=0 + mgh
T.E = mgh

ADAMIFFE COACHUHINGC O
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- energy at pont o, for this we m
= E

Now we calculitte the kinett
data o
= V= O (8t POI
il velocity Vi -
;T,:xluxll velocity = Vi= v (at point OPl Q
Acceleration = 8 2 -
Distance = §=h
quaton of
g=ve - Vi
2gh = v2 - (0)*
vZ = 2gh .
body 1S

Hence the kinetic energy of the
KE = % my?

moton

Now by ‘using third ¢
2a

Put the value of v? in above equauon
KE="m 2gh e
KE = mgh , equal to 2eTo.
And at point 'O’ the potential energy is taken arbitrarily equal i¢
TE ~KE+P E

J mu Lo
T.E = mgh PR ’ ny point 'Q’ ¢
wel mikicclic TRy LAY PO T O 21

e the potential 1

distance %’ below the point P
P.E=mg(h-¥

And B K.E = % mvZ
But 4 a . ‘x' below the po
K.E = % mv?
% m. 2|

: L fi‘ﬂhi
T E=K.E+ P.H

- + m
- +m
T.E ==mgx

This shows that the sum of kineti

energy is always constant provide

the motion of the body.
Examples:

Some most common examples of law of con servation of energy are:

i. When we switch on our electric bulbs, their filaments are heated up ang

begins to emit light. In switching on the bulb we supply electrical energ,

to it. It is converted into heat and light energies. Here one form of energ,

(electrical) is converted in other forms (light and heat) of energies and

e sum of the heat energy and lig,

electrical energy supplied is equal to th:
energy and the energy is neither created nor destroyed.
In rubbing our hands we do mechanical work which produces an equa]

amount of heat energy, i.e.
Mechanical energy = Heal energy + Losses

ftotal
during

AMIEET COACHING. CEN
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e follows, Define K.E. Derive
ng Q7.

W the expression for K.E of mass 'm' moving with velocity
Ans. Kinetic Energy.
("’ Definition:
“The energy

POssessed by g bady

cn('rg\'"- :
2 Mathematical Expresslon:
J If a body of mass 'm'

which is moving with velocity of %', then the kinetic energy -
of the body can be caleulateq by the formula

K.E'= 4 my2

by virtue of its motion is called kinetic

~

Examples:

Kinetic Energy: .
object in motion, we have to detcrmmce ¥
is work is obviously equal to the chang

n for K.E of an

work done by the moving object, Th

K.E of the object.
Consider a

nt 'Q' at 4 “’il}: L '
rest.

1 is used
up ingoi 4 against the fore {ti
At the max height the kine 3‘1 ‘ ‘tllsv?)?k
more doing work agairgs [ ek
done B 8 2 3
o fie by the body = o

|

m E mmm w

But the distance cove
1S

" of mass ‘m’, which is projected up in the gravitational, field

4nd the
.e. total B W = mfg
jod du!‘ing Now we calculate ‘h’ by using th|
Initial velocity of the body
Final velocity of the body s
Acceleration of the body =a =g
ed up ang Distance =S =h = 7
cal ener,
1 of energ
ies and t,
zy and ligy

2aS =V - V2
2(gh = (0)2 - v2
-2gh = -v

Put the value of ‘h’ in equation (i)
an equal 2

W =m A—-
Ly
W e my?
2
o W= % my2 Iy e s
Hence the kinetic energy of the body of mass ‘m’ and moving with velocity
K.E = Y4 mu2
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Q8. Define Potential Energy: erive
lying on the surface of the earth.
Ans. Potential Energy:
virtue of its PO

Definition: ;
“The enerqy possessed by the body bY

tion IS called potential

against the gm\'iluliuna] field

energy
Mathematical Ex ression: -
Lifted to @ height ‘D

When a body of mass ‘m 18

then the P.E of the body is.
p.E =mgh
n it; this

p  is developed 1
i potential energy 8 : '
astic po pressing the SPring againg

Example:
n ck
work is done in com|

If we compress a Spring, &

energy is stored in it because a
the elastic force. )
ergy:
Derivation of the ex ression for otential enerss e
1 10 derive an r the u.ravuu!mnal potential €nered .
¢ h)- Consider & pall of mass ‘m’

in order to derive an expression fo
{ace of the eart 1l of .
e low motion 1S possible
gency is equal in

heigly zear to thesu
w}d a’f“zr\ slowly to the
onNSvNeh pplied force on th v L
magnitude to that of the force ofF ‘
F=mg
The Fan by the applied foffd
- % S = FSCosb u
S=h and 0=0 ‘.#.

0s(0)
REW
e
ody b

Thus the work done
gravitational force is

height h". The very s
il pu:-mgl a

14

the

Q9(a) Define Absolute Potential Energy
(b) Derive an expression for absolul
gravitational field of the earth
Ans. (a) Absolute Potential Ener
Definition:
“The potential energy of a body at a height ‘h’from the centre which is very far
away from the centre of the earth at which the grauitational field is zero, is calle

absolute P.E”.
(b) Derivation of Absolute P.E:
1 energy of the body, we assumed

In order to calculate the absolute potentia
through out the displacement of the body from the

_t_h.at the force of gravity
initial position to the final position remains constant.
lems involving large displacemerial
;:

Ol"l the other hand, when we consider prob

h’ as measured from the surface of the earth, e.g. in space flights we cann
Lalfe the gravitational force as constant. Infect, it decreases with ;hegﬁcrﬁca
height. Hence we cannot apply the simple formula of work i.e. F. S to calculate

the work done against the force of gravity.




f mass ‘o,

potential

ional ﬁcld'

it; this
ring againg

yvata
nass ‘m’
possible
jual in

t the

" in the

s very far
ero, 1S cally

ssumed
om the

lacements
e cannot

Jincrease g
o calculate
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To over come this difficulty, we divige the entire
large number of small

applying Newton's law

Situated at g ve
from the surface of the earth in the
as shown in figure,

Now consider a body of Mass ‘m’ fram an titial &
position A (or 1) to the final position Bfor n).
We divide the distance between A and B into a large

number of intervals of equal small width Ar cach.
Since Ar is small, the forc

¢ of gravity throughout this
interval may be assumed to be constant.
The magnitude Fy of the force !?1 ac
Gn
5 w2 e
n

Wher| i mass of earth, G is the gravitational constant and 1y is the
distagiy El I from the Centrosal n
Si gnitude F of thd
e
f n o Gm:M
B s
The e ©€ acting througiou
B ArE
...
MB’H&& the magnity
REELF R

ry large distance
gravitational field 4

ting at the point | is given by:

=V Me
(i
o GmMe| |
2 | N
2050
Fa GmMe| r] +1 ] 10)
2 el
Since n-r=Ar ———— (i) from figure.
n=Aar+r

Put the value of ‘2’ in equation (i), then we get

P UmMe| (ar + n )z .
2

ey
5

Fe GmMe (Ar)2 +2Arn 1t + n
2

ot
ng
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As Ar by vevy Mmal = -
1 & .
F .
v o8
’e -
it | 37
F-
N )
N

|
Wy = GmM 1;;' - ;J

t Wiz 1s the work done in lifting the body from

=]

The above equation shows tha

point 1 to point 2

Similarly the work done in lifting the body from point 2 to point 3 is
f 5
3 {
Wy = O/lh‘hl—l - l
e Y|
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k ot free th
R U o e nis

.'q»«a. - U‘n-‘l’J — .M
gt

Hente the totg) .

positioe A 5o B

WO B b
T ot T we gt
WeWoew, s - W

LTS

. r,r.\!rJQ l - !

L

1y the applied Soren I Ting the Body from imtial

B )
" Bl enorgpy wiie

TEPECL IO point A
Het F n «lrnrr;o i th

n AL
M nn E EEmm

Where the point B lies at an in

AU

Al

],c point
s fhat to the

i energy at

that point (s zero, then

All=U
U= (pj_‘ Yz GMcm{ —I- - L
whe \m rl

U=PE, = GMm{O - L)
n
I
UsPE, = GMM{- —-]
K

R L i

)
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Assigning an arbitrary value of r i€ (=111 equatl g;:
GMeim
U= P-Euhr = '—’r’—
Therefore the absolute P. E of a body of mass m lying at the surface of the
earth is given by i
GMem (Vi)
P-Eus =" Re

s negative at any

of the earth; i .
] energy !
poiSihe d decreases as the

Where 'Re’ is the radius A
And the negative sign indicates at the - e
finite distance i.e. the potential energy is zero at infinity

y the earth is

separation distance decreases.

Thus )
“The fact that the gravitational force actin

attractive”

g on the particle b,

The expression (l +.[_£Lc-) can be expend
(@+ by =d +nd"b F

L et
(I+E;J =(|)'+(—1)(|)‘ (RJ

a0 h
LI [
(I+ Re) Re

Where we have neglected the higher order terms and therefore
GMem |, ~h
BBy =~ L=
in Re Re




010. Derive work energy equation,
Anss Consider a body of mass ‘m'
point ‘P’ Whicrh Is at a hej
from the surface of earth, The bog:
a gravitational potentia] energy 'P,Blcl'p:;::ﬁ?
; OF ‘mgh’ with respect te point ‘0’ lying on the
surface of the earth ag shown in figure.

- at any ‘Q
ses as thy

Obyviously the P.E of the body at this point is
P.E =mg (h - x).

his

This means that the valye of P.E is less than ‘mgh’ i.e.
mg (h-x) < m

gh.
Thus s lost P.E by an amount mgx.
'1.e. (h<< At po ody is at rest s US K B s zero
) (vi) its Ses and so its Kfff |
force of Ifiction mvolved during tfe}
must, to the gain in K .4

motion,
ere is no

fP.E

Whe reaches just aboge

i.e, whole
of its P.E'is converted into K.E.
{f.E = Gain i
i T FWays a ford n ward
i ‘mHere a frac
the force of friction,

i rk against
mol 2
Loss of ain ih RO R
i = Loss ] | &

= megx

Where ' is the frictional force.

If %’ is replace by ‘h’ then
Gain in K.E = T=fly

The above equation is called the WORK ENERGY EQUATION.

orem i e
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PHYSICS NOTES # 8
APTER
e OUND |

ND S
OTION 2 2 ANSWERS .

WAVE M
IMPORTANT QUESTIONS & AESEEE

Q1. State and explain Hooke's 1aw.
Ans. Hooke's law:
Statement: et is propo rtional to the force applied, then the

“If the deformati It
material is said to obey Hooke's Iawé

r

plained as:
ortional to the

In other words it can be X
ing on a body IS directly ProP
e o t's equilibrium position 1S called

“Within the elastic limit, € Y
(eansion) from 1

displ| he body
Ho:
Ex

Consider body of mass ‘m’ attach:
on a horizontal,

systegmi
com;;Eﬂ, mall distance frorfl i
the s -l xert a force on the
Foa-x
F=-kx

M f |Bcement of th
B own as thalf

N\ The above equation isg‘?thcm
The negative sign in the‘above equ

{
spring on the body is always direc

Ehesy hole
ed or

eased

ind k',

For example, when %’ is greater thi
as shown in figure (a) the spring fo
the left i.e. negative.

When 'x' is less than zero as shown in
figure (c), the spring force is to the right
that is positive. No doubt, when s

f?qual zero as shown in figure (b) the spring
is neither stretched nor

compressed and E = 0

As the spring force always tends to restore
the original condition of the spring, it is
some times called a restoring force or more
correctly elastic restoring force.
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Q2 (i) Define S.H.m. ;
o ‘ShSO;h:h“ H= motion of 4 mass attached to the end of an elastic spring
is .
Q (iii) Derive the expression for its time-period and frequency. "‘
RS ans. i-  Simple Harmonje Motion:
Definition: A :
-q-h,? back and for?h (Oscillatory) motion in which the instantaneous dcceleration -
is dzrectl_q Proportional to the displacement of the oscillating body and the ’
acceleration is always directed towards the equilibrium position, is called simple
1en the harmonic motion”.

i.e. acceleration_a (=) displacement.
Simple harmonic motion is abbreviated as SHM,
ii. Motion of mass

attached to the end of an elastic spring is
S.H.M:
nal to the Explanation: = x>0 FO
alled Consider a block is at rest i its (@) M—
equilibri 101 on a frictionless surface 5
as sh € (b). If we apply ap cxie 2
e whole forc the block to the
etched of in figlre'(a) there will be a resto!
1 releaseq. exerted o; block by the sprj x
is dir lock to the Jeft.,
that ¥ 1 aximum displacef

is opposite t

7 MOREN

We know that, when

4 eleration
i by the ro S f; Newts
F=ma
o F.< On comparing equation (i) and ({
4 ma = -
m
a= 5(—x)
m
Since ‘m’ and 'k’ are constants, therefore
o a= constant (-x)
aa-x
Acceleration « (-) displacement
Where minus shows that the acceleration is always directed towards
X

equilibrium position.
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: 3.
iii. Derivation for the ression of: o
a. Tz:'g:lﬁ’;ﬁhe time perind of oscillation, compare the fouo“,mg

cquauons -

k "

a= —{(=x)

m
a=-02%

and
Therefore we get

(i)

or
we know that the time period T and the angular SPeed ‘W g,

Ju I“rsclv relal.ed Yis
T-—.—
an T=2n’.l

@}

t the value ot’l ir]

MUBEI" b ﬂ_{
EEmm

-:T_V

S time

b. Frequency:
The frequency is the 1

2 i

4 /i

@

or
2r

Thus from equation (iv) we have

1

f=—F
m

N
1 [k
i i

From the above expression, we can calculate the frequency in hey

(Hz).
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Q3 Show that the motion of

Panicle_on the diameter op;otjl:ﬂhn s Uniform circular motion of &
rollowing expression for;

(i) Displace € reference cirele is S.H.M. Derive the
(iv) Frequency (v) Velocitymmt (i) Acceleration (iii) Time period
Ans. Consider a poin

CLASS : XI

lmass‘m‘ay_a o e o 7 L= BN @ﬂ.h
& point ‘p moving in a circle of radius ‘xg
;::l?cl)?:l angular velocity ty! we call this circle as our reference circle for the

As the particle at point ‘p' rotate:

: S
of a circle the Projection Q' o; aion
and forl‘h‘ along the diameter AQB. At some instant
of time ‘t’ the angle between op and the x-axis at
time (t = 0). This angle ¢ is known as initial phase
angle. We take this as our reference point for
measuring angular displacemeng. As the particle
‘p’ rotates on the circle, the angle that OP makes
with the X-axis changes with 1
) of particle on the X-axis, moves back
eed ‘w! ar the diameter of the refer: ol

F the expression fo
¢ nght angle trianglc hp
the following;

‘Q, we

hometric

ratio,
Cosecd
Cos(ar +
M'nB‘EP!‘!!°“ we get
. =x,Co
1p. Where %" is the dis;

It may be positive when displacg
the displacement is to the left &
called the phase constant or ph|
The quantity (ot +¢) is called the'PHase 0

And ‘%o’ is the amplitude of motion is simp
particle, in either positive or negative dires

1 IS givenb

ly the maximum displacement of the
ction of the axis of %'

(ii) Acceleration of the Projection:
As the particle 'p' moves doing the circle, its centripetal

acceleration ‘ac’ which is directed towards the centre of ,
the circle along the line PO as shown in figure (b).

The magnitude of the centripetal acceleration is
\,2
a. =

A

F
1Cy in hep

From figure (b), the above expression, will become
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: (i)
L) el

but v=Tre
or Up = Xo®
Put the value of ‘p, in equation (1i):
_ (x@)
B xh
xﬂ:mz
. e
X,
a,=x,0" L)
.= Xa icle at point P
Where v = Xow represents the Iineaé ?peeiglf::fhia:::;:pon;lt of the
v i jection Q is €q! THES
Now the acceleration of proj s o eidering figure (b), it is given by

along the x-axis an

acceleration
Base
e
Cosb=—
Hy

nl
CosB=—

Fn n ah
a; = a CosY

From equation (iii), put the value

Mann I" ux=bx°uz
i jem is nceded becal 1 'Qis
I towards the left (alanfg;tive X
A M
I masg
P miny

When the projection 'Q" is left of t}
‘p’ is towards the right, bat since
sign is still needed.

% = -Xo Cosf

Hence equation (iv) because
R L T . T ()

The above equation shows that the acceleration of the projection ‘Q" is direct)y

proportional to its displacement and is directed towards the centre of the cirgl,

Hence the motion of the projection ‘Q"is simple harmonic motion.

Equation no (v) shows that the acceleration is maximum at the extreme

positions.
s 5y

iii. Time Period:
To calculate the time period of oscillation compares the following equation wit

equation (v)
k
a=—x
m
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Therefore, we get
~olxack
g an
(i
m
o= ’i
m
L m
o Yk
But we know that the time Period T and the angular speed ‘o’ are inversely
1 related i.e.
e 727
1 by @
therefore m

ction ‘Q’ jg Mﬂ’HEi‘H(W) we have
EEE

oint masg 2z
| the miny, From the above expression, we E2)¢

(v) Velocity of the Projection:
The speed of the projection

Q' is the component of the speed of the point mass
‘p’ along the diameter AOB

as shown in figure.

i cirecly S
f the cirgl, .
me But from figure
Sine@ = L—’
,,
vk = v, Sing — (i)
ation wit but Up = Xow

Put the value of 'vp'in equation (viii)
Ux = Xo Sinf

(ix)
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J - that |
As we know ;}:::’,9 _ 1-Cos?0
7 .
sin@=1=6os9  ation (%]
Substitute the value c;f S{;" R
Ve = Xot? SUH =
Dy = Xo fl—/"”/e
X
But Cosf = -

above equation Bt

v, =50 ] '[,

Therefore the

=X0
M 0 n E ' ' ' Ve =8
]
The equation (x) shcas that

where x = 0 and is equal t©

Sition o

Viux 0 ! o
And the velocity is minimum (vma = 0) 8¢ tins extreme positions A end.
Q4(a) What is simple pendulum? .
(b) Show that the motion of a simple penflulum is S.H.M.
(c) Derive the expression for its time period and frequency.
Ans. (a) Simple Pendulum:
“The pendulum consists of @ spherical bob sgspended from a light, flexible
inextensible string tied to a fixed rigid and friction less support, is calledzs;
pendulum?”.

mARMMITE SNACHINC OREN
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9\71)1 '{l: ::gw ;}:al': Motion of simple endulum is SHM:

e IS displaceq fi T T .
position, it begins to it DL 3 ] L&

-101-

{ Perform oscillat ion.
We will prove that the bob €Xecutes grl-!l, r&ouon
providing that the amplj e

tude is sufficiently small,

The figure clearly sh,

OWS thay
acting on the Pendul

t, there are two forces

lum, je.
1. The gravitationaj force which is acting vertically
downward.
L P
Fo=m 4
2 The tension T acts alon

e

14 2
Fra = Fo+T

ve the gravitation.
Thi lponent of force
pendulum, which is given by

(Fe)m = mg Co
The Ernmnular €o!

mponent g
which is given by

nnlﬂl "‘c)i= mg Sin

mnass of the b,

Since there is no ong
- he string is zero, i
Position 1, vﬂt - (F§= 0

Hence the magnitude of the ne|
Fret = mg Six

Fing of

§he string

direction of

Because the component m
end restoring force which is re
’ In figure 3, is the distanc

gCosd balances the tension “T". This force is the
sponsible for the oscillatory motion.

€ through which the bob moves along the are starting
from 'A",
Thus we know that the are length is
S=rg (i1)a
From figure (iii) 8= X, r=1
Therefore equation (i) becomes _
flexible and S=19 (i) ~—=
3 Y .
alled simpy, According to Newton's second law of motion, the net force is
net=F = ma

(i)
On comparing equation (i) and (i),
ma = -mgSing
= -gSind

we get

(iv)

DT s TR £ & v enn e —
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¢ the foree &F

The tiegative sign shows tha
direeted towards the mean posstion

2

I 0" I8 sulficiendly somil, th
Sing=0

o is oqual 10

But from equation (b
X

0=
Thus Sind =
Put the value of Sinéin equation (iv]
¥
a=*q;
a- : ¥
\7

ngth of the pen wlum &

yd Hence th

CLASS : x1

e ax celernton nre vy,

vl

celeration due to

be written as

und ‘gis the ac
~ation Cil

Wh
gra

constant, then U
n = const
aasX

ation of the pend

l' ‘
" I
Thus F .

displafier d is directed town
imple pendulur

the motion of the sir
1w et M-

which was set up in the €ord subs
will see that at a particular frequer}
stopped the cord will continue to o

ang
rdg
(

18E we
dis

This w; i & : :
is wave is known as standing or stationary wave because no wave, moving

on the cord, is visible,
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1If we increase the wiggling ¢
: “l“;‘}“ : set up, unless l“"-luen(\_- of
will oscillate in twe oo

S$S : X1
~103. C

be
¢ waves will not
TEqLENCY beyond [ the AALoNRTY W cord
the hotion of the hand is 2fy. This tme the .
P% &% showy, n figure
d the

uency Is 3 Statinnery Waves are set Em,:r:\j : the
PS (figure) |y, general if wiggling frequency
oops

Sumilarly if the Wiggling fre
:rmi oscillate in three Jon,
cord will oscillate iy !

des:
%:.;; where the dmmucrmcm of the particle is zero but the tension is
maxbnum are called nodes,

nodes: . i

a—ﬂ:‘ik where the dig MxXimum byt the lension 18 miniamum o
called antinpdes .
Transverse stationg. waves in a  stretched string: o 8
Consider a string of length 1 which is kept stretched by clam}‘)\‘u‘;lng A e
ends. It has tension T Now we study what happens when the ¢
at different places and then released,

Placemeny 18 1y

* Lo

cked at jtg Mi
15 plucked at ity
tand then rejea|
'CTSE Waves are gel
18 Moving in oppy
At the ends reflel
ace and Stationary

are prodyc he string vi
M aﬂﬁ"(" re). If f; an
ur hang 1

ves thay
mple

akes p

WW and wavelen,
either of the w; ectiv
e then from figu ¢ tha}:
wave
2ling we !
il -
hand i S . .
b - > Il.
centre as an antinodes, are show
If vis the speed of either of the component waves, then
v=fii;
v=fi2l
fi=2 (i)
iy » 2 elocity
iz : 'n that the v
If m is the total mass of the sMng, then it can be shown
vof the wave along the string is given by:
L] (i)
v= 220
m .
Putting the value of v in equation (i)
P LT xl (i)
moving Uty e

BT A R R T £ 0 A T T A ot e
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Quarter
i, If the String s Plucked from @RS e of the camponent
If £otin) Az be the frequensy W Pluck it heov 4
I

see that

-l

=

Waves, then from figure, We an gi’-——r’——’ -
?
4
1

The speed will be
does not depend «
of loops. Therefore

or

of A‘
: An

one {its Jengtiy, station
F.ﬂ:nq'm‘.yunh (3) mnd {1
{, = 2 or
A
is plucked !
B ng will \‘)"hj
I ' aE figure, w

see that

quarter ¢

the stng

also ya fid

antonodes in the

vibrates in
3 loops

Putting the value of 23

-2
=R
3v
or f, = — v
o] =
Comparing equation (i) and (v) we have:
f. =3/, 7 _ _(vi)
since = fi
2




ked from

Ans.

Alionary

NE

nodes ang

> stnng

PN R

<10s.

alize thyy 1y
Y Bt whic
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Fhus we cay Bener
then the frequey

MIing will he

I the gir

o ,
NG I made to vibrate i 0 loop:
h the stay

i <«
Oy waves will be set up in i

-

1 and
L Jiis known as thve fundamentn

W
‘Megral multiples of the fundnmental are kne
ey,

The lowest of yhe
the others whichy
as averton

I =y
8¢ frequen 1wy
are the
C8 Oy harmag

Sononmeter jx used in gk

8 the ingy
frequency of Lming
stnngs

e \i\\xrnnm»y
Ument which iy
fork ang 10 w

Chlse
o suidy such vibrations, becs
sonometer

generally used o determine |\‘u~m -
erify the laws of transverse vibrati

Describe Newton's formula
correction did Laplace ma
Newton's formlm!
As we know that,
through a compre

COMprEY TR
med g
of th¥rm !

he
the sound w
ssible medi,
ives depend

und waves: s
AVEs arc compression waves, which propag

' such as air. The speed of such
5 Upor L L

of the
wertia
Pressibility me ‘: :
cans Inertia) P 2
relation for the speed 4§,

S fgiven i
clasil

¥ ind

Mu ﬂE !x!T prrupfrty

V=

e e

Tt

longitu

" Changd
For liquids & gases:

The elastic property is cqual to Bulk Modulus B

BB siress
i Volumetric strain
E=3 Force per unit Area

= Change in volume per unit volume i )
/ mula
Thus the speed of sound in air can be calculated by the following for
et
()

W
n as Newton's formula for the speed ol 59 b

essions and
aves move in the form of compressions

v=

\}p
The above expression is know
waves. In air, the sound w
rarefactions.

i ati e change in
Since, it is explained that, the Bulk Modulus B, is the ratio of the
pressure AP,
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esulting !.'m‘uoml! change in ¥O ;

(force per unit area), 1o the I

N
Be
s ¥ (AP/ Av) always, 1
¢ The ratio e Iways, nega
aal volume v. The This shows hat ,Bfé tvg,
Here 'Av is the change 10 ong ascs and vice versa. THiS is
cASes

because Av decreases 83 AP iner

always posiuve
ed on the assumption thay t

obtain e
The Newton's formula Jlace At constant 1empe rature. This king
compressions and rarefactions take F Jy we can Say that, according 1,
process is called {sothermal process ot 5:::6‘5‘.“ and volume o the final ’
T Z air P ‘B'is
Newton, s waves travel through & % modules ‘B'is equa
wton, sound we his condition the Bulk juals tg 1
pressure and volume under i L
pressure of the gas.
Thergf
P
v

was

Laplace's Correction:

in equation {i)

PN g

=
Equigan gt | i 5 later on correcte] 3
laye Bsmpressed, the € s o
tempgra ]s. The motion of b/ : i :s.'%
and rarefactions are formed so rapt i Y g Maiy
i L) Jc's law is not & e -ss Mo,
1 ;i)rding to Lagia gkcur
/ Bc¥ss in which g¢! Sterm)
B#k Modulus ut it

For adiabatic,
equal to y (Gamma) t

oy

“P to

Where ‘r' is the ratio of molar specilic ?
constant volume 'Cv.

the molar specific heat at )
The equation (ii) is called the Laplace’s correction.
If we use the ideal gas law, 1.€.

Put the value of 'P' in equation (i)

v nRT

e

\’pV

But we know that
_m
P=y

e s Al IR - A
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gy

Therefore the aboye CQuation becomes
, )

, WRT

YA

% xy *
- e J?:.kr
S, nrgxmvh =
4t ‘B g

ve |1BT

Y%
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Where m/n = M = magq PEr mole.,

T that g [RT

This King, s

rding y, . : L T
ﬁna? 2 Where 'M'is the molecylar MASS of the gas in units B
uals tg ¢ of moles R'is the univer

- 1T
al gas constant and has value 8.314 J/mole-k anc
is the temperature expressed on Kelvin scale.

=3 i f br
Wh mately 80% of

; €n g calculation we make the following|

led, lhc. S of nitrogen = m
mpressm,ﬂll s of oxygen = m, |
oL remaiy Y =1.40
S 110 Mgy, 3

i R = 8,314
© SySter) I ' l T =00+
Pbulux, CY-T SR
of air is
M = 28x xfi
=22.40% 6.4

M =288 gm / mole

. To convert 'gm' into kg divide 28 B
€ 'Cp'tg

M = 0.0288 kg /mole
Now the velocity of sound js:

v |’
M
o [Lax8314x273
)= [L4x8314x273
Voo

_ {3177.6108
"=\ 00288
v=1/110333 7083
v =332 m/s at 0°C
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erature )

Speed of Sound At An Te:,rv-und - air can be obtained by
the §pe an altitude of 10, 000 ft

At any other temperature T
For example at

multiplying this result by o0t 223K, th erefore
{3.05 km), the temperature, 18 about 50°C 0r <
213 [
el T

y=332%40 gl68
)= 332 x 0.9037

¢ =300 m/s
cteristics of music

und:
cal 59 another by the f"’“““'lr.p

PRt

al sound?

C hunu lcn\lu 5.

udness)
uency
i1

of sound:

ergy falling
hrmal to dxr

“ﬂumt

Intensi

Ax1

Where E = sound energy

A = Area of the surj

T = Time
Unit:

' 5 A u !
In MKS system the unit of intensity is or watt/m?.
m’ —sec

Loudness of Sound:
The magnitude of auditory sensation produced in ear by sound is called
loudness of sound. It is denoted L".

Weber Fechner Law:
This law sates that loudness of sound is directly proportional to the logarithm 7
S~——7

of intensity, i.e.
L a logio [

L =K logic I

Where K is a constant of proportionality and its value depend upon system of

units.

M A ATTTRI, O AITID
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— e Intensity Leve].

i iblc
The difference in loudnegs of twe Sounds where one sound is faintest *\m“b
i by sound, is called intensiy jeye). o
It Formula:

If the intensities of th,

€ WO sounds are I'and I, and loudness L and L
respectively, then

L~g logyo 1

: and |, K logi /13

Where L is intensity of faintest audible sound
According to the definition of inu:nsmy

lmensn_v tevel = ..

= Klogior-K logio I
. I
=K lo -
OR10 I

level, we can write
L

1mcnsuy level

1}
Where I is intensity of ANy given sound and
sound which is considere.

d'as 102 watt/ me:
Unit:

L5y nder
The unifl O R-Bly 1eve) o bel’ after the o >
“"“”wlnﬂ Grah,da IN
Bel:
If the intensity sound is 10, (tey
given SEUTRIRERIled “one be)".
i.g; Put I= 101, in ¢

Intensity |eye) =

st I MusﬂEl!r!Jﬂr level in be ¢

Int

Isis intensity of faintest audible

vel =
ci — Bel:
Itisas

eI unit of in ensity lev@l

1db = Lbcl
10

Note: ‘db’ stands for deci-bel.

of ear:
Audible frequenc Iange or frequency response
An average human ear can hear

those sound frequencies which
lie between 20 hertz and 20,000
hertz. o
If the frequency of sound is higher
d than 20,000 Hz. It cannot be heard,
Sounds of frequency higher thgn
20,000 Hgz, are called ult‘rasomcs.
arithm The sensitiveness offs with age.
Children can generally hear of
20,000 Hz while elderly people

cannot hear anything above
tem of 15,000 Hz;

Frequency
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PHYSICS NOTES 412 . different i different frequency
The sensitivity of an average human €21 5 c}" e:)encv range 2000 t0 4000},
rangés. .Nurm& ear is most sensitive 11 the fred i '

Jow which we cannot hear.
pain rather thap
o

. (o level bE
e of inten1SIY leabo\ﬂ which we feel

There is a threshold valu ! 205

There is also an upper limit of intensity

hearing

Pitch and Quality of sound:

Pitch of sound: hi hrill sound can be

The property or characteristic nf sound bx(‘;l?lgp s?n?ndv

distinguished from a grave one 18 called P! *he frequency, the higher the

It depends upon the frequency j.e. the grea:z]ll—cr-lme pitch. 1

PR Sipgi e smaller the frequen®y tr}:ﬁds:zn and birds etc. aré of high pitch

3 . :

d by cats, rats, frogs are of low pnch.

The sounds produce:
d by man, dogs:

The sounds produce
u; und: ssigned to its
The aracteristic of SO
source is called quality of sound.
hich a

The p! - @asound by W
distin m the noteof the
anoth | BB sound is called d

which it can be a

d by

iEl the resultant and

o & W4 i
is controlled by Lheexumber and
relative intensities an f
we
resultant wave forms as Shown in
figure have different effects on the
ear though they have the same
pitch and loudness. They will,

h_owever give rise to notes of ;.
different qualities. (i) &=

Due to quality, of sound, the sound '} Resul
Produced in piano ear easily be Twave i't;:‘c:“
distinguish From sound produced 4
on violin even of both sounds are

Waves are combined

same pitch and loudness.

Resultant waveform when two

ition of waves?

n of Waves:
travel the net ~_—=> b

e (linear) medium
y the resultant waves at any point is eqq

Q8. What is the principle of superpos
Ans. f’rmcx le of Superpositio
When two or more waves in the sam

displacement of the medium caused b,
to the sum of the displacements of all the waves”.
f sound waves to two harmonic waveg

We apply the principle of superposition 0
travelling in the same direction in a medium. These two waves are travelling
aves are travelling to the right andn

the same direction in a medium, The two W




1SS : Xy PHYSICS NOTES

-111- CcLASS : XI
=X
ey i have the same frequcncy.

) s e SAme amplityge and same wavelength, but the differ
1000 Iy, in phase; we can CXpress their individua] Wwave function displacements as
0= 4,Sinlks — o) am
Car. : = i "
Y2 = A4 Sinlkx - gy — ¢)
1T thg, ce the resulta,
ny) Hen : =y|“: Wwave function displacement is given by

¥ = A, [Sin (k )

A S e »
}‘=A.[Sin(kx—mll+ s )

)+ Sim (kx - s — #)) e )

,e Since we know that, according to trigonome

try,
er the S{‘nu + Sinf =2C0,[L"ZB] 5_-;,{“_‘:3_)
i Let Q= foc~ 0
) pitch. T B=lcr—¢o1-¢

Therefore equation (j) becomes

JOHE-

| by

o FOI

t
i}

From the above equation, it can H
function Y’ is also harmonic and
the individual waves. The amplitid
its phase is equal to ¢/2, |f the ph3

y Then Cos ¢/2 =1

"\

esulty g And the amplitude of the resultant wave is
ave from Y'=24,

> This means that the am

. . f
plitude of the resultant wave is twice as large as that o

either of individual waye having the same wavelength.

In this case, the waves are said to
interfere constructively that i.e.

o

the crests of one fall on the crests =

of the other and troughs of one fall 3

LIS equq on the troughs of other. When two = &

sound waves interfere constructively,

liC Waves then loud sound is heard.

velling i
ght ang

BT s R RS . 4 xR ER TR



~LEASS . )

112- :

PHYSICS NOTES = e, when X Jils
ive imcriercncc take plac :

In general construct
Cos = =% 1
=
. 20
Ovihen. | 4=02mAm I Lt
When n is an integer dd multiple © £
On the o‘thcr l‘lnandg. if $=7 radians (o7 % i
z
Cos 5= 0

Then
inlerferiedee

T0 1
BalES dostruclive

And the resultant wave hi
amplitude everywhere: n this €2
the two waves are said to interfer®
destructively, that is the crests ©
one wave coincide with the troughs
d vice versa

of the second wave an
ent cancel at
aves inte

and thejr displacem
eve I 1 two sound W
is

Q9. Write short note on the followi
1. er and laws of
3. Ac

N .

Ans. 1. ¥S ter and 1aws O3
i .

11. hich is geneT]

i e laws of tr

Pressure |

rfere destructively, then no soung

Construction:

It consists of wooden box over whi
a steel wire is stretched. One end of
which is fixed to a peg and the other
end pusses over a pulley. This end

carries a hunger on whic
yvexghts can be slipped to vary
in the siring (wire)-

h slotted
tension

Two sharp wedges are placed below the wire.
A horizontal graduated scale is fixed below the wire onl the box in order
measure the length of the wire. to

Laws of vibration of a stretched string:

SJs l}nths Olaws of vibrai‘ﬁ’qn i.e. transverse vibr'atioq of the siring can be verifjeq:

i tg .nometer', 1{ 1’ is the length ol’{r_hc vibrating segment of the strin cdu,

e tension and ‘' is the mass per unit length of the wire, then the rreql%y e
ency

produced in the string is
e e = o~ A ATTIIANTO O AIT D




dee
S

o

Soung

€r to

verifieq b
ing, i
equency

e -
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G)

(1)

Where ‘n’ =1, 2, 3,

» L.e. frequencies are the integral multiple of the
fundamental frequency and

A1) [ B ——
::.E.JIEI

The equation (i) shows that

ney produced in

‘E ts length, i .4
M n ROy Maries dxrectll

The frequency n
wﬁing

2. Beats:

T .

the mass

Definition:
When two bodies (e.g. tuning fork)

having slightly different frequencies are
sounded simultaneously,

the periodic alterations of sound between maximum
and minimum loudness are produced, which are known as beats.

Principle of Production of Beats:
The two sound waves from two sources of slightly different frequencies
interface constructively as well as destructively, When they interfere—>

strucuvely
conerucnvelv max. loudness is produced and when they interfere de
minimum loudness is produced,
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i i e of int
production of beats is special type o111 erference, |
.

Hence we can say that the
Production of Beats: i
Let us consider two vibration tuning rorkﬁ a a‘nd E’oorirzligi‘:'.cws 88 e
and 30 Hz respectively placed at equal distances
t =0, the A it e o
1-0 =

that a certail, tme
A hand prones C_
d 5 \
y»30

i. Let us suppose }
h j.e. right e
ase 1 4 ards right an

two forks are in p!
of both the forks ar¢ moving tow’ ¥
are thus sending compressio These two 4
compressions will reach at the [.ogelher SRl L
thus a loud sound (max- loudncss) s heard. N

o fork A completes tu e

vibrations: 7] =
v |+ 9

When t = ¥ sec, th

ii.
vibrations and B comp 3
The fork A is compression while B is S€
] each other andno | T
-

rarefaction. They will cance
) is heard.
pletes 16 | A y
cf Lo 12 20, %
\®i
1)

im. loudness

idi. “ scc, the fork A an
ndl5 vibrations
the fork are sending compre

ach other and thu

ness) is heard.
sec fork A will co

iv. 14
and fork B will 22%2 vibratio
M ] T
A ()
v. After t = sec. )
b
s

and fork B will

Conclusion:
From above illustration we ¢
is equal to the difference between

bodies).

an conc

the frequencies of the two forks (soundin
g

Formula:
fi—f2 =n = No of beats
In general fi =fzl

PH!
e
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resen|
Beats: tation of Beats or Displacement Curve for

The phenomenon of Be.

curves of sound wavesAa:: Can 11_'>e understood by considering the displac%i':

sound waves are plotteq 5 © higure as given below, the displacements of

seconds. If both soun S 8ainst time. The total extent of time axis is 2

Paru'i‘i:paga‘e along the same line, theén the resultant
that aJ:Ol!t:he med‘ium will give rise to beats, i.e. From

amplitude give rise to variangn‘s i:i:::;es wimh:ime_ this variation in

: ness which we call beats.

ek Y of beats i cies.
el ed in tunin|
EEE g
‘ 1

con

0 rec 56 i Ao
o, ther ergd” When § g ¢
. material, some of the sound-waye : @ e
energy. That is, as the sound-way,
increases the motion of it molecy
secong appears as added heat energy. Po
nding

= : TE electve S0
because they contain manyipackets/ofairwhoss moleoalescan readily be set
into increased motion,

The greater the conversion to heat, the greater the absorption coefficient. The
absorption coefficient of g given material is the fraction of the sound energy
that it will absorb at each reflection or transmission. Some materials have low
absorption coefficients, and sound waves pass through them are reflected from
then with little loss of energy. Other materials, such as sponge rubber, rugs,
draperies, pressed plant fibers and porous felt, are good absorbing mate
and are used commercially for such purposes.

Materials with a high coefficient of absorption are of importance for the
acoustical treatment of rooms and audit

good acoustics w|

oriums. An auditorium is said to have
hen speech can be heard almost equally well throughout the
space, without troublesome echoes and reverberations. The podium and stage
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ojemcd outinto the ayg;
m the ceiling and walls of thlen‘e
e acousu’cally “dea”, as 'rc Ty,
i On the other hand. lf the ™
ng & time, the cchoGs' 1{
ive at the listener’s Car’,‘)m
ble. Music, too, can belusl i

s are Pr
t S| ech S04

gned that spe T echoes 17

room will b

should be so des;
air.

and not “lots” packstage:
should not be enti he
speaker were addressing & ¢F ©8 seist for 100 lo
multiple echoes (rcvcrbcraliﬂns) Pl er will 217
previous syllables uttered by the speS  nextsylla
time to interfere with the hearing of the 1
yerberation:

adversely being excessive €
ered in designing

sid
ustbecom" i
othe. at . hs may be minimized b
1 callSe riations e HEMLL
e will ca f auditorium and by having .‘Cﬁ"‘)pe,
rchitectural can”

Interference is an
e
essary &

auditoriums. Interferend
choice of the dimensions a1 sha]
eC
llars, overhangs: and unt

lines, free from pi

embellishments.
s effect? 22 e
'(:; What is Doelllg:;;l",s effect for following possibilities:
& the listener 18 ‘moving and the source is at rest,
n the source is moving and the listener is at rest.
fil. n both the sourg ,.ML“ are moving.
(a) s effect:
Di on:
When a source of sound Or 4 L
i ir), the frequc E{so
Btner, is in 8¢ s
r8st. This pherJ g
Effect. L]
Obviously, there & M
effect, which are explained 2 Cr'y
the

When the listene
In this case, there are
listener is moving towards the stationa
moving away from the stationary source.
(a) Suppose the listener is moving towards a stationary
as shown in figure- SOUree
Suppose its velacity is Vo' and the source emits a w:
frequency V' and wavelength 2 = V/v. The figure sh:“:f; With

several wave crests separated
wavelength). The waves approaching the moving liste:
ner

have a speed of propagation relativ

i

by equal distances i,e. 13 i

e to the listener (v + v
o (Em




Audje

of the 2t |
as if the
d, if !
=S fron1
€ar jugy in
1 be

2 prop,

t
 “cleaps

ative ¢,
nd ag
T ang
ler's

Oppler

€T the
Stener j

y SOureg

ave wity
ows

€. 1A (1.,
tener
v+

pRIo == ————

The frequency ‘v'heard by the listener is

CLASS : XI
A17.

qu'm"’__y . l'elﬂcﬂy

v =

But we Know that

v
Thus €quation (i) becomes -

Vs

JOIN
FOR
MORE!!

€I

(b)  Similarly,
hears a lo

, the 1j
detects the larg@r
Consequently.

e
W avelengih
Vv,
ML

A

v

£

Vv

v+

rest,
e

Yo
fi—p = 20 \¥]
-oe( 2]
U':(I-—v—o}\)
Yy

ionary source
a listener moving away fr;T t?:ds;ut;e listener is
3 cy detec
Wer pitch and frequen
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Al i . - b

atly the chang¢ o pitch 1n1 this case is ) PH

Conseque
p' =V = ﬁ 0
P
jation holding when the source j
Hence the gcneral relatif 20 wrce ig
with respect ¢ the medium and observer is moving u\r%’c,:
Rh

it, 18 given by .
pl=vE -2
v

v

he motion toward the
S

tion away from lheou’cc

e sign refers to t
So)
e

Where positiy A
and negative sign refers to the mo
and listener is at re

urce is in motiQHSt'
and

The wave, crest
closer together

M 0 n E I 'f'he outgoing
= memthe wavelen

th e W

e SO

‘each ibration i

Thus the wavele!
rest is

7.’:%(‘,_,5) o A

e—>

equency of the
the listener which
d and is given by

Therefore, the fr

sound heard by

is at rest increase
=t

v =
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Put the value of 3 g
F

< e § it
om equation (i) in equation (ii)
u'= —v\

v—vx) 4

CLASS : X

v

Vs
rest, -
e J 0 I “The above equatif,
ener ag in ]

frequency of the

ion-lthc
On the other hayf ¢ B i

T are F BJR Stationary listen, i

e direcﬁur

, o

listener i

) and
greatar fha ic e & i & el en by
'f'istener dete| cBse
Shortey MUHE-..
f the

! duﬁng M
Stener a o

1 OLL
D Where the minus sigh refer$ to the motion of S‘gensin el
NN towards the stationary observer and pos;tgfionary e e
§\ g the motion of the source away from the
~0 e
: \ \ When the source is at rest i.e. Vs = Olt:ev“

/ 29 frequency of sound is observed i e. u
: // istener are movin;
4 / iii. When both the Source and the list: octiing along
;5" . (@) 1f the source and the listener are a?pd dach otiier
B Joining the two in the direcu.on towards s gty
frequency heard by the moving listener by

Vv
vi= “]u
v 5
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1jg the velocity of sou
s the velocity of source.
nd the list
ener are g

nd, if the | oining the
] ni |hc mc joining t
o two, the

ing hqlener is

(b) On th
away from
frequency heard by ™

)

v

Y,/

o above YO equations are expressed a
S

vi Vo
=t

¥ =

In general th

s wEV,
ard on earth?

and the earth. As the's

¢the sun 2r¢ not he
he:
ar the soungd

taking place in
o between the g

a vacu
acuum, so We cannot und

Q11. Why explosion

Ans. We know that there is
travel through

wa' the Vi
Pi I;“e explosmns going ©
gitudi:l

Q12. Difference between Lon,

nal waves

e Thewavts thich the partlcles
allel to th

edlum vibrate par:
tf ion of wave
waves
c

S “
compressions and iy

ound waves arc L@ss g
long CIm

actions.
ple of]

Qi

Ans
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CHAPTER 4 o
NATURE op 2

RE OF LIGHT
%

1(a) What are wave fronts?
(b) Explain Huygen's priy

(a) Wave fronts,

Ans. Whenever waves pasg through'
a medium, its particleg execute
SHM. The path (locus) of all the
particles of the medium haying
the same phase is known as
wave front,

Ciple,

Q.1 .
Spherical Wave front. h Spberica)

1

3

Plsn
. 3 'fl:n'l wawg {ront
In cas Sources of light *3ve (1Gnysy - -
the wg 1 be concentric
sphe .

€ at the source
S. Such a wave front is known as

sphermnrom.
Plan ront;
ve. i € from the
' € wave fronf.
mmm
he direction in whic! moy,
ray of light means the gg ion i
;avs alo 0 the w

(b) Huygen's Principle;
1

t has two parts:

k’ ave

Thus a
tis

. = econdary
i, Every point on a waye front"Can be considered as a source of st

spherical wave front, . e
ii. The new position of the Wave front after a time t can be found by

a plane tangential to the Secondary wave-lets.

Figure illustrates two simp

: i onsider
le examples of Huygen's construction, First, ¢
the plane wave front movin,

g through medium as in Figure (a) At
t = 0, the wave front is indicated
by the plane labelled AA y
According to Huygen'’s principle,
each point on this wave front ow -
is considered as a point wavefront]
source. Only a few points_ on AA'
are shown for clarity. Using those . "
points as sources for the wavelets,

S Ol
wavelront  uivefrony

3 £z
we draw circles of radius 'ct’, (a) y/!

ik
waveiront
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5 1
where ' is the speed of I_ng’“rs:[: el i
U is the ume o!pr(’wﬂ"uor}g jane gent 1@ Lheslc4 YRAvES Sis BB, ypo
one wave [ront to the next. E gcr Figure (D) shows Huygen s ‘:O“Struqionh i
paralle] to AA" In a similar man Tor :
spherical wave fronts.

erence of light’frence of light waves:

Q2(a) What is interf
tions of interfe

(b) Give the condi ’
Ans. (a) Interference of Light:

f the same frequency combini

o sint is the algebraic or L’;%l\g

Or

e waves

Definition:
The phenomenon of two or mor! any P
form a wave in which the dmurg:rf::?rfeﬁ;‘g waves at that points.
nces SUC 10 0 e is general feature of all types of
5 light waves etc. Qvey

sum of the disturba

The interference phrnomcnon_o
such as sound waves mcchamcal o darsas
nce effects inl th t \\517
gths, {about

re not easy to observe bec
Al

But the interfere :
of siosaw n;

rference:

There are two types of interferen
& ctive Interference
i ive Interference:
Q3|
i CONSTRUCTJVE INTERF!
f one wave fall = Q 1
An!

e other Lhen{
to interfere

i li
MOREH!
COHSU‘UCtﬂ’a\-
Constructive 1 ce C
“If the rt 1Y 0
ntensity of an i idual W
constructive interference”.

If the crests of one wave coingl

with the troughs of the second wave
and vice versa and theit k*
displacement cancel at every point,
then the two waves ar¢ said to

interfere destructively.
Destructive interference can also be defined as:
he interfering waves is zero or less than the

j*lf the resultant intensity of t
intensity of the individual Wave, then this type of interference is call
destructive interference”. i

Conditions For Interference:
The conditions for interference are:

The sources must be phase coherent.
The sources must be monochromatic.
The superposition principle must apply.

(b)
i




P
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: In order 1o obsc.rve stable posis
i interference of light Wavesg
B, wi : the following conditipn must \\
» Why, .
U‘uclinn ; iy be applied | Mo ey %
! S i
i A commion methgqg for ity
producing two Coherent lighy ows. |
sources is to yge one monuchromauc
source to illuminalc a Screen
»ining t with two smal] slits as shown in
T Yecty, figure;
S of Waye, The light emerging from bo!
roduces the
e i:aecause p

i ource
th slits is coherent because a single s
origina] light bea

4m into the part

in the
ts. Consequently, a random C}:at;::ame
o a
1 emi by the source will in the two separate beams
{ terference effec: c g
03(a) Describe Young's double-slit exp

phen
(b) deriv:

Ans.

g §'% M sterference
demonstrate

rst
d by Th
L apparatus used by hj . @as “
:knowngs oherentffight soy eident
narrow slit 'Sy, The waves emersg
on a second screen, which has tfo

slits serve as a pair of coherent lig]

1 ut from
sources. Because waves coming o
these slits originate from the same w:

i ase.
ave front and therefore always in ph

Screen Central bright band
A screen is placed at some distance
away from the second screen young
found a series of alternately dark anq
‘than tp,
' calleq

&
$
bright parallel bands corresponding \%
to the position of destructive ar.‘d @ ; ])
constructive interference on this
screen. These alternate dark and N
E allel bands are calleq S e 0‘?
p pi‘rhat is, when two light waves add const_mct:/ely ::,tes ;::id e
fringes. ) : Rl o
i i duced and when
» a bright fringe is pro i : N
SCFC‘Z‘: location on the screen, a dark fringe is produce:
at any loc

RE. ADAMIEE O A CITER A AT T



Derivation of the ress
In order to derive the expression of
maxima consider figure
Light waves with a definite wave
length 4, are incident on the pair @ d
narrow slits Si and S2, which ar¢ ‘
separated by a distance ", The fring®s
are obtained on the screen which is ‘
placed at a perpendicular distande e
from the screen containing slits 1 r":‘ i)
as shown in figure, Consider a point
on the viewing screen, SuUppose

PSi=ni

ultant of the light Comiy
i
2

And PSy =12
p* js the res ! :
Jower slit Sz travels a gre,

t
ye screen at poin % ]
: e ¥

- ve coming from &7 L A tep

ave ¢ & which is equal to the difference

The light intensity on tk
r slit S1 =T :
y # P PS) is known as paty

from i am diote that a Wi

distarid Lave from the uppe

bety i aths. The differer
d by th

difference, which 1s obtaing

. P'Sy=r2-"i = dS|
If the .nce is either zero B
light “E 0 waves are in ph@s ts,
duced.
="

i.e. a bright fringe is pro!

a8, il !lJlliVL’ interferg
8ifo = mh

Where ‘A' is the Wavelength of light

The central bright fringe
when m = #1 is called first order mg

conlaroe i Bihs
point ‘P’ with their maxima displaced {rom Or.h 4.
). Therefore at point ‘P’ the waves will be oyt 0;

Derivation of the
Similarly, if the distance (rz2 - ri)
then the waves will arrive at the

another by half wavelength (Y2 A
the phase and destructive interference will occur.
dSiné = (m + %)A by o el ()
where m=0,%1,2, %3, .- .
r minima.

The equation (iii) shows the expression fo

(b) Derivation for the Expression of fringe Spacing:
fringe spacing, first we have to obtain the

To derive the expression for
expressions of the bright and dark fringes, which are measured vertically frop,
O to P. We shall assume that the distance between the slit and the screenig
much larger than the distance between the two slits (d<<L). In practice 'L’ s qf &
the order of 1m, while ‘d’ is a fraction of a millimeter, under these conditiongy |
|
|
I
I

is small, therefore
Sin 0 = tan 6
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AR I g\ — Consider y i
B -\m0=u.nu=’_ il
Multiplying both sides by ‘d we 2ot "
! P e
’y dSing - i d : (iv)
I L o} Position of bright fringe._
"mmr\a T bright frg Hte Y=Y and
Z:Smpanng cquation (iv) ang “Quation (‘xgi']A et
¥
I ?l d=ma
| o 1 -
Scrney Where Yu, be the distance o the centre of the M bright band from the centre
|\ of the central band at 0=0
. AL
ht comip, | Yu="=p )
a great,, L
rence
as paty ing Cquation (iii)
g d Substityte vy
f the
esults, |

1
d
an Id—=(m+é
4 4

AL
Yy ==(m
REN! "~
L
‘ W 1 istance dar]
f From cquation (v), we & ulatd
m, ang gl and d s distag

As 'm’increases by unit then we geff.

Fringe Spacing <
engths,

Explain the interference jn thin mm
from qp, Q4. Interference in thin fily:
€ out of AL Light waves interference cay,
that appear when oil or petr
water or a wet surface. The
formed reflect light from bg
lower surfaces (U and L, f
ath differences that prov the
? destructive and constructive interference
fg; an observer ‘O’ the different coulours of
lly from | light. Similar effects are observe
cenis |

d in soap
bubbles or in thin films of air enclosed
'L is of

Ses the colours

ol is spilled on

Very thin films

th upper and 5
gure), resulting in

ide the conditions

s

between glass plates. Now we discuss the
itions interference of waves reflected fro
surfaces of the films.

m the opposite
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Consider a thin
¢ and index of refraction H, 48
at the light ™

figure. Let us assum
travelling in air are nenrly pormi
surface of the Alm In order 10 de
whether the reflected rays interfe
constructively of dc:»!r\lc“‘“l“V we m
first note the following facts

fitm of unifors
: shown in
ays

ust
llnnh:“

- There is a phasc change of !
reflectian if the reflecting m

a higher index of refraction than the
medium in which the wave 18 ravelling: »
Aina medinm whose 11

)

The wavelength of light -

/2

dex of refraction §
s
Niy

A, =
n
ht in free space:
of lig hown i1 figure, We find that ray 1
s a phase change ¢
- ohange of

Whe ,ﬂ welength o
thin film §
e facts 10 the Va1 undergoe
a Hl(,n 1o
: & N oy
vl

Let I
which is refiecic from the upper
180° espect to the mc:dcnl{
surfafls( ergoes no phase cl
Therdibr@@ and 2 are 180° oY L
must flso ToMsier that ray 2 trave 1h;
s ecombine. For example if 2 i
Mﬁﬁ,Eljxr interferend o
AR T dclcpce can be e
EEm
= (n

Where ey =t
Making use of Eq. (2), we get
20t = ("

the

nce

If the extra distance ‘2t travelled by
two waves will come back together out O
tion for destruc

will result. The general equa
2nt=mh

tive interference is
(iv)

|
Wherem=0,1,2, ...----"
ental arrangement for produc;j
llcmg

n's rings? Give experim
curvature of the lens used in ty
e

Q5(a) What are Newto.
Newton's rings.
(b) Derive an expression for the radius of
arrangement.

Ans. (a) Newton’s rings:
is placed on &

Wh;zn a plano-convex lens 1
enclosed between the lower surface of the lens and the u
. s pper surface
pi:se. The_[hxckness of the air film is very small at the point of com.actof be-my
gradually increases from the centre outwards, as shown in figure. a0
|
f

plane glass plate, a thin mm\or{*
rig
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> atie 1
‘hen monochrom
Wwhen

alit
n of brigh
Bht falls o e Surface from above, a patter

- INES 1S seen, ag shown in fi ure (b the:

d dark, ring: 4

| an Newton, are referred 1 4

n ig Ny o

sered
se circular fringe?, dl\!l;()\(
: 5 ue
S Newtop S rings, These rings are also d
Xplained bejyy,.
S due 1 the Combina
reflecteq fy,

erence of light as e

terferenc £

The interference effect i
=

" 10n.of ray reflected from the
te, with 18
ss plate Tay 2
pl
gla

1
Om the lower part of the ITS'CE:ZLM form a
»rgoes a phase change of 180° upon reflection, since it is i a2
unde ”:':n A Wdex of rt‘fracuon, whereas ray haddt
ray | mcdr:;‘ lvﬁ aYs will interfere gn Tuc
e cha BY
1{’}:;12“ conditi |
Vdve Desivati
: b)
CVer oo ( i }
ore the To obaiai g -
1€ in con arrangement in this diagram shf) 1
on for Thedr film betwee )
hy i at the poin
I St 18 e s point ‘E’,
s
ius of curvat very |
gradias 1us ‘Wof 4 ring,
oot iv dark circle dye to 24
act gives a :
C??L?ecnfe at this point ang 180° cHi
dlf;;e light externally reflected at
f hn the n
‘ 3 uct of
erence ‘e the gcomemcal‘theorem that the pr10<iv !
Usmgcpts of intersecung chords are €qual,
interc }
r2 = (BC) x (AB) = — =l Sy
ure show that
lucing The fig BC =2R -t
AB =t
N the And fore equation (i) becomes
Therelo 2=(2R-)xt
| r2 = 2Rt x t2 it
s it is neglec
As 't2' being smalzl. ;0 18 hicg]
of ajr is | 2 =02t
of the | = JuR
and |
|
!

(i)
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fere st,rucl“'e interference in g, Q6 |

For constructive iZ inter rgr con e ‘
the path d,“ Lo (i) LTS B

As we know that, ©
2r=(m* E’ & 2
But

Put the value of 2z & in eq (iiil) "
or=(m* :7);

1
2nt=(m+ 3

gn=1,forair :
or=(m* 5)},
_ (), we write
1

assumin

for first bright ring(m
2t =(0F —]7»

JOIN -

Fu htnngm=1 E

ﬁ 2tz=(1"'l’ a

1) B [
Forlhlrdﬁzgﬁ B =2

- "
]
2t3 =

2t3 = ;9.

Similarly, for Nt bright ring, m-N-1
I &

oty = {(N- 1) * 7%&

1
=(N—l+§)7~

1
2ty = (N - ;V-
Substitute the value of 2tx in equation (i)

1
In = (N-7)7-R

In = 4 R(N'";‘);
~—72

rvature of the lens can also be

From the above, equation, the radius of cu
calculated.




thig fily ,
i

-

Q6
AP The interferometer, in

Tt not; — CLASS : XI
Write Short note o MieheM—‘
The Michelson lnterfex-omete:.rf €rometer,

L g Vented By Ao
physicist A.A. Mughclson (mszy. 1;?;‘;‘;1c.an
an ingemlous devies Which spjigy o light
peam into two parts ang then TeCombyines
them to form an mterference Pattern alte,
they have travelled oyer differen paths i
The device can be useq for f
accurate measuremen

0,

‘) Obtainin
1S o Wavelenpy,
for precise length measuremems. 8th and

A SC}_:;QS; :ﬁ%":;:h(;g:]\eénwrfemmeter 1S shown in Figure, A beam of light
provi ) 1och, alic source is split 1 artialk
silvered mirror M inclined at 450 relative lt);l iﬂgt&m:ﬁ?gm :p;;it beaxz. One
ray is reflected vertically upywarg towards mirror M while the second ray is
transmitted honzontally through towards mirror M Hehcos Tielimoraye
travel separate path [, and b, After reﬂecﬁng from l'n'xn:ors M,'and M3, the two
rays eventually recombine tq Produce an interference pattern which can be
viewed t! lescope, The glasg Blate P ol o o S
Placed i f the horizontal s . ]

the tw this arrangemengle

Eye

gih of
thickness of glass.

ﬁ | | e
The inuEaRondition for the ¢ (ol o<y, = s
the optif t]

g in
ngths. When the L ge of
Mz is at M2’ paralle] to M. H

ence hilel

TMOREUL. .|
it: v [

€ded screy,

to

ce
pattern is series of b h's

ings. If a dark circ at nterfere

de 1 g € mirr M, is fence
changes by L/2 (twice the Separaf will
now interfere constructively, giving 4 s
moved an additional distance of A Mg b dista 5 T e will
appear once again. Thus we see thag successive dark and bright circles are
formed each time M is moved a distance /4. The wave length of light is then
measured by counting the number of frin;

M. Conversely, if the wavelen,

ges shifts for a given displacement of
can be measured to within a

rately known, mirror displacemerits
tion of the wavelength.

gth is accy;
frac!

] A e : M
Suppose ‘N’ fringes move through a certain reference point when the minor M1
is moved slowly a distance do the right, then

d—";'

2

5. 2d

or A==

n
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i of fringes ‘n’ and
This equation shows that just by counting the m::;?c;; e dE s wavﬂby
measuring the distance ' through which the mi engyy
v of light can be determined.
¢ differ from interference?
i fer's diffraction o

Q7(a) What is diffraction of light? HOT/ 4o el's and Fraunho

difference between
Q8-

(b) What is the
e light?
i !";"w ble):g:;z;il?gzl around an obstacle is called diffractior: "
The bending of light, i.¢. the diffraction eﬂecfhizp\f«:ddz:lpz?d’t!h;l: izi;;’:]lee | B
obstacle. Diffraction cf[ccriszzizlrhrsc‘:;f‘c‘é:gm, Usually diffraction cfrectssa?; l

apertures comparable ns
small and must be looked care

n Interference a.

fully-

nd Diffraction:-
Diffraction

Difference betwee

aflDiffracto
diffement

Hslnellls

Difference be

ot light:
Frensnel Diffraction:
When both the point SOUICe a

; i o

is formed are kept at finite dis
wave fronts leaving the aperture oF === e 10 S
not plane. This situation is decribed as Fresnel diffraction, which is

shown in figure (a)-

@®

2. II;‘:;;unhofer Diffraction:
e source and screen on which diffraction pattern is formed are

remov i
ed at a large distance, so that the corresponding rays are paralle|
3 aralle




Lo NUTES
SS i X) PHYS! : A5 SLaserl
to each other d the -
:::lszgth :ia’:::;:go’:_’ diffracy iﬁfﬁg’;‘:&r’: P\a;'te. This situation is described
convergingr]cgg:: u: ? b Pl‘Oduc:‘: ir:gl‘;,l.:oiba)goﬁes by using KW‘*‘
obstacle, renders 4 e :ns between the distant source of light and
plane wave frong Whays Parallel to each, other and hence produces
it diffracted rays ang I'Oc:: ;‘s second lens collects the parallel set of
€D ata point on the screen.
What is diﬂraction
Q8 of light? ETnE? How ig it used to determine the wave length
e ot Diffraction Qra.tin .
2cles o Flr’:szz:ifz{ aussézg:zessnl:t o Slits side by side, a German physicist, Joseph von
1S ar, spaced equal distanceany close paralle; slits, all with the same width and
» SUch a depice js called a diffraction grating’.
ction i i
ﬁi{‘&gﬁm grsl':ia:gngol: 2New useful device for analysing light sources, A
arked on it. The th; s‘slts ofa piece of glags With number of parallel lines
B :Eits A wlﬁhc gg‘(')gtlltlps between the lines transmit light and act a;é
: ines p : 1.
h o 3“
the | 4
Construction:-
ime
f
F€ not |
\ 1
b F st grating
C (&) ATgET nu;
Ctiog placed very closely sidé
o als. Now grags
atte; >
= ™m The ruled lines are opaque to light s is
en ar, transparent to light and acts as s)% OWIl as plane transmission
is grating. On the other _handx if the lines are drawn on a silvered surface (plane
or concave) then tl.ne light is reflecteq from the positions of mirrors in between
any two lines and it forms a plane or coneave reflection grating. When the
spacing between the lines is

of the order of the wavelength of light, then an

appreciable deviation of the light is produced.

Theory:
Consider the parallel rays which ater diffraction through the grating make.:
angle 8 with AB, the normal

]
to the grating, These diffracted rays-are focu: R
| P with the help of a convex |

ens. Now consider rays 1 and 2. The ray 1 ep :
distance rq more than ray 2. if the path difference i.e. rqis ), they will reit=s
each other at P. similarly wav
when they come at P.
Thus for constructive interference

rq=»A

es from any two consecutive slits will differ in i

wralle|
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J S (i)

From trigonometry’
19 -gin® W= "
a+b | el (i)
Or q:(a+b]Sln9 o
Where b = width of slit, and iive siits:
i i two consee 1
a= scparauzn_!b_est‘gsle:d s grating element ar;dn:'tgés drel.err“ined .
s cci!'a:ﬁr:g the length of grating BY the n r of lines o
VI )
length of graling e
e ¥
No.of lines il
So rq=dsin® i
Thus dsin =%
other directions o1 each side of AB for which
NG R for which corre:‘les
PO“d;n

eral there will be :
differ in p2 Y

Il
adjacent slits, will

images are obtained-

Thus the grating equat

F dsin
en=1,2,3,.-7" r

M jrllc effect of g
Ci axima, for dfff
FE0, 1,23 §
order, Seco) . thifd
dan niqul

Measurement of W
According to equation 0

hages, kngy,
quation (iv)n s
order, ﬁrsy:
pstants valy,
gr. 3.0

o )

dSinf

Kot=
n
t knowing the values
the value of unknown

the grating Is illuminated.
d by the manufacturer Source i
graling

or

This equation tells tha
of @ and n one can find
wavelength with which
As the value of d is provide
of the grating.

We can find the value of 6 for & particular value of n using the expazj
arrangement shown below! : *

This is a form of diffraction grating spectrometer. The light to be anzl
alyze

allowed to pass through a slit and is made parallel with the help of a
is allowed to fall on the (hffreu:xio:g,-au
ng

collimator. Then the parallel light
perpendicularly. The diffracted light leaves the grating al angles that
gles that satisfy
Y iy



termineg by
lines j o

which Wavyeg
ch correspc,ndin
%

nages, knoyy, wl
“quation (iv).

h order, first
nstants Valygg
Ery

ating
€xperimentg)

be analyzed jg
Ip of a

action grating
s that satisfy tp,
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gr:lai:\ii(;?;zl‘?;‘f:;::e‘e:gore s \sedito viey, the image of the slit. By .

:—ders, the wavelength caie::(;;r?ﬂ::g images of slit appear for the various ‘t

Q9 :’:;;: :hyac;“li::: ::‘le::: l;:::z::e l?lght? How does the phenomena
Polarization of Light,

Thi :’;l"::ge'}r‘;:s: ‘e‘;;::&rgnce and diffraction have shown light is a form of

v\w'ia‘xether the light waves are f:;:;ith::; s about the type of wave motion i.c.

nal or transverse waves.
Unpolarized Light:
A beam °{, ordl'nary “gh% Consists of g large number of waves, each in its own
plane of vibration. In thx.s Case al] direcﬁons of vibration are equally probable
and are always Perpendicular 1o the dire;
light is called an unpolarized

! ction of propagation. Such a beam of
light beam figure (a).

AnS:

MUHE- u ==

Polarized Light:

If unpolarized beam is ma called a e
polarizer, the transmitted C field veci) o
only in certain directions. The resulting light beam, as sl_xoV\(n in figure (b},
said to be polarized and the phenomenon is called polarization.

Transverse Nature of Light:

There is a periodic fluctuation in electric and magnetic fields alongdt_l;‘;ﬁun (
propagation of light waves. These fields vary at right angles to the di
propagation of the light wave, so light wave is transverse wave.

. ([Rhetd e
Transverse nature of light makes it possible to produce and detec
light.

S=_>
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Consider a stretched

the slot is at right an

beam of light is said to
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Fontvex
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{
€ observeq 'vhose real a;
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he first |
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G ORNT=T
since AX = OP
0P _XF
10 OF
Byl f
e
L But we .know that
h" P
I — ==
; h q
Thus equation (i) becomes f_ i f
g =
9._9-f
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Or
Dividing both sides

by q’ we get L

Jens formula.

Jn[ - as the lens equation ©F
DL !lith Concave L
5 X

In the same manner, we can

cave Jen,

Consider the figure, the m'anT
0 00X 9

Similarly the AAXF and AIQX are also similar

Therefore, ax B
g 0FS-9
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ﬂ or 3
pividing both sides by 9, we get
el
‘ gy
o T
Pfg p
1_1 l
R fi

Applying SIgn convention, the atove €quation becomes

Two thin lenses of focal lengty :
form focal length of e

mo ptical instrumen

Jocate first the image formed 3 ifhage as
ond lens, th e s can be
ore than

5 i ? e object
or cal age for thdlpheetine
The figure shows th ns 1) } 2 o R a real
icct for the ch fory ey ] i rted with
respect (o the object.

L
e Object 1

O i S

20cm 80cm

If the two lenses are in contact, that is their separation is very small &
| compared to their focal lengths, then it is illustrated in figure. ~—=
‘

Let a point object 'O’ be placed at a distance ‘P’ from the lens L1 whose f'ea‘
image 11, is formed by it at a distance qy. From the lens formula we have

L @
[)
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Where /) is the focal length of the lens L1
s, for the second lens Lz of focal Je,,
sa urlual objec ccn the lenses, the distance of t, lg\\

This image now serv cs & oty
11 sq;arm its distance from the lens | l
LAt

f. If we neglect the sma ey
virtual object from lens Lz will be t Al objt‘(l at a distance 'q.
the lens Lz forms an image qulfhlsL\ irtl

2

se—eeasoi]

JOIN 11 (i1)
_44,_.:#
q
f&ﬂct is virtual for len
dn ation (i) and (ii), W
MORE! "
Emm

lens of
Wect pla,:ed

Now if we replace the two lens
focal length 'f}, such that it fort
at a distance P’ from it as shown in figure.

ub

pa

'/////
T
’
i 1
!
]
!
!
{

24

Ty

ns, and its focal length is kno“ﬁsﬁ
lent lens L, we have

Such a lens is called equivalent le
equivalent focal length. For equiva
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Comparing eguation (i) and (iv) we get
LR |
A
This equation shows that the

AnS:

What is V_is‘xal angle? i

o Bower e e g S o magniyng s e
er vis! L

Tg-eef: eda;stance rrlor‘;.amaeng‘.e ' the greater i the apparent size of object, if the

o‘ Jnseq\lcnﬂ% if we brin e}[; ) sr_nalle,-, then greater will be the visual angle.

Co . & the objecy as close to the eye as possible thus the

Explain the

Magnifying Glass:

“We know that a normal person, cannot e U0

i ISt 8 than
=5 dwmn“j‘;fdlsnnc, vision, i, g & SeOY an object ifit is closer
the d

1 : &= 25em. 1 to see
Ob'Ject by brining {; ; 7 A convex lenshps us e
ng glass” ORI

ntre
kmed.
o agrifying
®ngle subtend st
distance of distinct giss g
ower or angular

Consider a small object OP whj
placed at a distance 'P’ within the {oee]
length of the magnifying glass 'L, such
that it’s virtual erect and magnified image
1Q is produced at the least d;

istance of
distinct vision ‘d’ as shown in figure.

=Py
—a=d—

The magnifying power of the magnifying glass is given by
M= (i)
a
Where « is the visual angle subtended by the object when placed at le

distance of distinct vision, when seen through unaided eye.
And P’ is the visual angle subtended by

the image seen througm 3]
glass. Therefore,
Perpendicular
Base

tan o =




or
tane = —
Since a is small
tana = &
oP
o e
d

In AOPX in figure we have
tan f§ =
0
p 7
or
ﬂ = —
P
by substituting the value of
(i), we get
M= £

i and ‘P’ from eq.
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(i11)

(ii) and (iii) respectively, in e

a

10

1 =4

FOR ..;
12

M=5p

Size of]

MonE"'  Sizeof
EEmE
¥ AY

From lens formu

For magnifying glass

p=+p; 47
Thus equation (v) becomes

B
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But 4 P \nd d « 25 cm

+
25
M=-1=2

7l

M= ia‘ 1
or f
of a
cribe with the help of 5 Ta) ram, the construction and wo:::;gy'mg
De:npﬂ‘-‘nd microscope and hence derive the expression for its m
co
wer. .
f)oescri tlon._
/Co’mm\cr?sco
Abject with very high
%onstructxon:
Construction:

) 0scope consists of two COonv
A com he object ang
whi very short focal|
The

focal length f.

Wwor! ns forms a real, if
Tl;ﬁco s beyond it
W

i mall
PE IS an gpticy) instrument which is used to see &
Mmagnification,

ect,
rror at
s focus S
reflects light on the obig e e
e base fri:ge IQ, whig bicce
1 age is focy)
h &6 Righl magni
resu

jIcan
/ be seen by
finally !

th

ope.

i er:-
i f Magnifying Pow '
N ion For The Expression o ga; wer:
Denvatlogerive the expression for the magnxfmgtpO\zzr' ; jusm
In order lf) small object OP, which is placed at a distan
?Onsédéfrt;c objective lens L; whose
ocu

Vi 1 image [Q is
real, inverted and magnified image 1Q
om jectiy Li.
i ‘g’ from the objective lens
at a distance ‘q

formed a

J e
1agnifying power of the MmiCroscope is given by
The magnily

a

1)
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Where 7' is the vist ) ange AV
subtended by the obje g, when ¥
distnct vision
or

d
g

d

o=

p=
uatien (1
Put the values of ‘a’and §i’ in equati®
'y

d

14 OF

JOIN

Multiplying and divided by 14

M
f M\mk power of the

E I lll()\ are sim
Th" magnifying pm\u of the 4

M, =

Thus equation (11) um also be
=M x

e S
cr 3 VIRZ power

As the eye-piece acts here as
can also be written as
d

, in equation (iii), we get

By substituting the values of Mi and M2
M~=1[i+lj //———(1"’
e\l )

Since Lh(' object OP hes;ust beyond the focus of the objective lens L,
=fi
Also the image IQ is rormed very close to the eye- piece lens Lz. Therefore|q
Xil= X:X2

Or
g=L
Where ‘L’ is the distance between objective and the eye-piece, which is also

called the “LENGTH OF THE MICROSCOPE".
‘—4-—14_1-




Y piySICS NOTES

-143. CLASS X1
2 ) Hence the mz\lgx"nfvu'\)? POwer f the COMPpound mic roscope is found by writing
\ L the equation i) in ¢ * "-*uU\l'mg (01’“1
Li g \
] M,azfd 1]
I\ A
! where 'd’ is the Je

asy msum.-t of distin,

! e telescope with the he

R, S eviig powdrat Astro
pefinition:

4 "ﬂ-’lc_sruprw are used 1o see t

formed by a telescope is

nearer 10 the eye and K

ELvision, whiceh
1P of ray m derive the expression for
Domjca) telescope

is equal'to 25 ¢m

he gi
smaller

SNt objects. The image of a distant object
than the “ctual object, because it is much
4S8 Rreater Vistal angle
Construction: . ) !
mnu'\l telescope bodies 1.e. planets anc
;“:.l‘:;slhl-* of two convey, |

“Nses, The leny LoWirds the object is called th -
biecliCgsr it has long foe ) . : cullec
"'_'(_ - d it has shert fo Al te . . ~
;c.ﬂs Wl ightly gre. ) -

no longer produces 4 v

IS used 1 gee the heavenly

two
e-picce
A virtual imad
- 4N get photo grad
SCreCTmsl
mef hed 10 the telese
cam
Workin

pbjects

» almost
,1;” us

Since the stars are so dis:

tant, th)
1 4 lrllsed 10 a poidt
Ell 81 of the sta
MORE!

shed,
" 5 as
P s
the object for the se i
e focal length ) e
. 4ge can ¥e obtaine |-hc'n'
%:.m-ecn the two lenses ie, it is
focal lengths.
ng power Derivation For The Magnifyin Power: el
order to derive an expression for the magnifying power of the ;S e
mlcscope. consider a distant object, Whose real, inverted image 1Q
Le, the objective lens L, at is focus,
o X = £
Ly
28 )
= 5 ; G
efore i P o
' it
1 A o
= § | v o
: U naplezla
! is also | ‘.“‘ﬂ_.‘
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The eye-piece lens Li
hence a virtual and ma

. : that I

is SO adjusrccl‘l

gnified I'Q' 1S forme
QX2 =2

the obJ

h is given @S
= i i)

and eye-piece lens is called the ]e]_‘g\l
- n

The distance between
of the telescope, whic
L=M

2
L=0QX1+ QX2 —

Since QX; = f; and QX2 =12
Equation (i) becomes
L=

1) IQ - i b .
{ the telescoP® is given DbY

The magnifying power ©! (i)
M==

(74 . H 54
uubtended by the object and P is the visual angy,,

Where o is the visual angle

subtended by the image-
In right angled triangle QX we have
a=tan

d'al “ery small ,
10
e o= =" p
i right angled 1Q :
I} =
ﬁ =
MeRE!
Emm

Or

o al
M=

M=
I
Focal length of the objective

1= =
Focal length of theeye piece

ear that for high magnification, the focal len
ared to that of the eye-piece R
f its kind in the world. The.
. The telescope is about @.
and Wisconsin,
~—=

From the above equation, it is cl
of the objective should be very large as comp:
The Yerkes refracting telescope is the largest 0
diameter of its objective lens is about one metre
long and is located at William Bay, Lake Geneva,
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a
ength Q6!% A lens has a power of 451 dio
& (p) ‘(Aa) Definition of Dio (tr e?t")' What do You know about the lens?
the lengy, {;r‘]glh in meters, S Which i “qual to the reciprocal of the focal
Exam _1e:
ﬁﬁ%’;@) lens has a focgy e of 0.2m
The dioptre is often nay called the radian per' meter (rad, m).
(b) Definition of Lens.
ifa len;l’:t\i;ji.nthgn its fm:a_l length ig *0.5m or'+50 em. Its positive sign
sho“;; e suffe:n:)gverg;ng oriconvex lens, This lens is used by the
erson, S 2 om long - < sk :
‘;Vpermetrop\a. 8 - sightedness, which is also known as
ual angj. When a person can See distant objects clearly, but cannot see the near objects
clearly, becle}u}s‘f in ,thls case the foca) length of the eye lens is too long. This
means the h:g rays from near Objects are focused behind the retina. This
defect S2L G RATECted by wearing Spectacles or contact lenses with conves
lense TSes converge TAYS so thas o a mage
on
write short note on the followi
Q7 i f lenses,
5 ial telescope,
{ efects of Lenses:
. L S e e
AnS s, Ty 0 importar ic
rical aberra| by one.
mmm
Chromatic Aber; :
A lens may be re mad, he other,
. i Whep#a ray of i dispersed
into its component colours. All fi, A
complete image will consist of 4 axis,
which can be projected on a wif S i déand image
will not be well defined. This deleet € image is called chromatic aberration
B
2 r’iﬂ
A l
e \
RS, B
. XY
focal 1engxh =0
piece, —7—“— 7
. The B
out 18 m

binati f a cont IFi5

fect 1 € it ination o i

The defect in the lens can be remc?ved by using a combin o

and a concave lens made of two different materials having unequal dispersiv
owers. The lenses are given such suitable shapes that the dxspersczok‘)" =

produced by one lens is exactly equal and opposite to tlhe produ_(:e'(11 v;\ues v,

?hc focal lengths of the lenses are, of course, unequal in numeric »
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ICS NOTES — ation has 8 fnite value: Such a combingy;
m If n

3] of lenses:

that the focal length of the comz
is called an chromatic combination

Spherical Aberration:
A beam of parallel rays is focused
at a point by a lens only if the
aperture of the lens is small,
otherwise the lens will refract outer
rays slightly more than the inner
rays. The image produced will not

be well defined and sharp. Thi§
d sphencal
top which allow
il 5P WS only g,

defect in a lensiis calle
aberration to reduce this defect, ided wi
using lenses are provic (fective a
In this way: the effecti Perture of iy,
2" s almost removed. The

optical instruments N
central rays to pass through the SE tion

lens remains small and so the SPhZZiilda;);r[zdng suitable values of the radi;
r;?}r;mn carn & by using tWo Jenses dept at a Su“abln
e surfaces 0l ¢ used in optical £

t. Now we shall d; how the Jenses are

B
T

S
fe)

it
instruments.

hge formed by an 4

the object. It makes no differen]
tc. But whe

t:
t tibBjects on eart
ose astron®
telescope. The construction of ferE ;
astronomical teles ept tha 2 2 i . v
. is lel AH ffthis leng is
" formed

to invert the image Af
object so the position of this ler
A"B" serves as object for eye-pi
also erect w.r.t. object. Due to 3
telescope is considerably increa

! V\s)"(
Jf‘:a)_ﬁf
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5 will he the imag, fnﬂned, if X tween F and 2F of
A58 1% o5 w:::vcx lens. Sketcp e ray g “n:b,)eet is placed be:
,mbmatim, :ﬂhen the ob Sct is laceq between F S
ApS i U .
-
- l Potion of Img e:-
1. When the object ig
image is formed beyong 2 On other side of lens
Size of Image.: '
WS only 2. The size of image jg magnifieq (large) as compared to the size of object.
ure of th 3. Nature of Image.
d. The * ' The image is real and inyerteq.
f the radjj

2 SUitab)e

ical

| respect ¢, F n n
such ag |

trial

of the n E I ' '
>strial Emm
]

etween

‘this leng is

ng w.r.t

image

3" which jg
restrial
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REASONS / SHORT :

SCIENTIFIC
UEST JONS:

CHAPTER # 01 «SCOPE OF PHYSICS”
branches?

sics? What are its main
cal sciences which deals with interaction of
lains the natural phenomep,
a

Ans. Physics: The branch of the physt ¢
matter and energy and their rclau'(mshnp. It exp’ : - il
with help of fundamental laws and principles: Main b;a?(_:h:spﬂ ph? sics are.

Electronics, Bio-physics, Nuclear physics: clectrical physics, Fasma Physics,

e.t.c,

Q2. ﬂﬂ f the household applica
ifgiple of physics.

\sion, Telephone, H

Ans. R
B'I]ﬁ cent Tube, Heate:
MaE€hite, tric Bell.
Emm

Q1. What is phy:

tions in your home which are baseq

C Iron,
g

s. Any phenomenon th ats i : the
Mszsta county
Q4. Are the radians and steradian l.
]
ts ol SI.JRadian

Ans. Are radians and steradians are &
dian for solid angles.

is used for the plane angles and steral

Q5. Express the following quantities using the prefixes.
fa) 3x10-“4m.
(b) 5x10+5s.
(c) 72x102g.

Ans.

3x 10-'m = 0.3 x 103 = 0.3 mm

(a)
(b) 5x 105s=50x 106s =50 1
(¢) 72x10%=7.2x10%=7.2Kg
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ass : CHAPTER 4 02 “Scalar g Vector”

2'1\ can the m;m
' ot

tant of two v
magnitude of sum of the indivi

€ctors is greater then the
3 dual Vectorgp
No, the magnitude of o resuliy,

Nt of twe Vectors can he equal to or less than
s < s
" the sum of the magnituge of the ndividyay vector,
Can the magnitude of Ao Bbe the

: yes, If two vectors AangB fepresent tWo adjacent sides of a parallelogram as
ction of S. shown in figure then from figure we can write.
nomeng
SiCs are.
physics,
re based
ic Iron,
18
e: the
Radian

1f Cis the vector s

sum of AandB does Chave to lie the s
Q3.

ame plane
of Aand B ?

Yes if C=A+Bthen C lies in the Same p]ane of AandB.
es,
Ans.

Can a scalar product of two vectors pe negative?
B .
ot Yes, If the angle between two vectors is 180°,
es,
Ans.

~_—7
to
it possible that the magnitude of the resultant of two equal vec
i
g8 "% ual to the magnitude of either vector,
eq

g : 0e.
it is possible if the angle between two given vector is 12
Yes, 1t 1S pos
Ans.
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PHYSICS NOTES tity chang® ifit's reference axis are
an
ction and

Wwill the value of & vector g

changed. Explain?
ce the vector dcpcnds up
ference axis:

Q6.

. No, sin.
independent to the re
reference axis are changed.

on only mag™!
<o the vector

y Origi

. New reference
o

tude and dire
i chan 5
remains un ged if it'g

ria] reference;
axis

axis

tative law of multiplication,

- (as

x
Q7. dﬂtl“ca]ar product holds commu

Consider two vector A ang

s Figl)

S ot means the pro

sdme ions.
MORE!!!

a_“]e 0 DetwW

> that hyy,

From Fig 2.
A+ B=IAIBa = IAl Bx
But Bx = IBI cosf
(1)

A *B =IAIIBI cos®

From Fig 3
BeA=IBlAs = IBl Ax

But Ay =IAI cos8
B+ A = = IBI IAI cos6

B+ A = IAI IBI cos®
Combining (1) & (2)

A+sB=BeA

This is the required expression
two vectors is changed then resul

(2)

and it shows that “If the order of the additio
tant remains unchanged.” gt
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re Q

W of
* Consider two vectors A Parallelq

d

if it's
on, Q9-
1. (as
S that haye

Q10:
—3

Fig2

Q11.

addition of

and B wh;, o
arallelogram. If these v,
resultant vector is obtaj
>

>
R=A+B >
of R=B+A A
>
B
B e
R=A+g>

gtate ‘right hand ryle’ for the direct;

S di € Product oup beectmn of the vector product.
is giv 1 curl of the figure: .

plane

plied vectors thel
Perpendicular on the finger gives

c . ) :
CCtors are adrdepmse"l the two adjacent sides of a

nNed as, cd graphically by head and tail rules; the

pefine unit vector,
A vector having magnitude on e

: TR T Indicate only the direction of the
vector is called unit vector,
‘The ratio of a vector with its magnitude is called unit vector.
Mathematical Form:
A unit vector can be determined just by dividing a vector with its magnitude.
ie; ais=SA
1AL

Define rectangular components. Give its different types.
The components of a vector that are perpendicular on each other.and-s
form the side of the rectangular

are called rectangular components of a ¥
There are two types of rectangular components.
i Horizontal component or X-component,

ii. Vertical component or Y-component
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ed producl of the

i s.
f two vectors: Give its :ynr:;l'r js call
The muluplication of twWo vectors with eac
duct of the vect

vector

ors.

There are two types of the pro o+
1. Scalar product oF dot Pfﬂd“; S5
1 Vector product or €ross product=
lar roduct
ical form of S¢% J‘c @' between them.

Q13. Give the mathemat .
consider two veotors A and B having 22

(as shown in Fig 1)
Scalar product means the product of th

acting in the same direction. From Fig 2.
Ae+B-= 1Al Ba = Bss

Bx = Ba = 1BI Cosb
A« B = IAlIBI cosf
This is the required mathematica

danoﬂr“ccausc of sign of dot (*
Q1 t scalar product
jv' to vectors th
it ch other is
¥ $ A1 (Bl cos®

IAI =

those vectors that
are

e magniludts of

But
calar product. It is also calleq
¢

form for the s AL
1 ween the multiplied vectorg

) is used bet

be Zerg

A*B [AI cos‘)d

A B=IAI%(0)

A+B=(0)

A+ B = IBIIBI cos90

A« B=IBI2(0) c0s90=0
A+B=(0)

Scalar product of two vectors that are not equal in magnitude and are
perpendicular to each other is equal to zero-

A » B = IAI IBI cos@
: not equal in magnitudes

1Al 7IBI
6 = 90 ; Perpendicular vectors
A + B = 1Al IBI cos90
c0s90=0

A« B=IALIBI (0)
A+B=(0)
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the scalar prq uct o ual ang el vectors is e
A slw;';_e of magnitude of any of chm i 1T
Q sq“]ar product of two Vectors thay are
e Sc?h other is equal to the
< ea

SQuare gf m
AsB= 1AL 1B} cosh

SS: x;

“qual in ma,

gnitude and are parallel to
agnitude of any of them.
1AL =ny i Equal i magnitude
9 =0 i Paralje] Vectors
A B = A 1A1 Cosh
= 1AI2 1) = 1412
A v B =]A1 IBI cosp
= =IBJ]2 (1) =Bz
that are

cosO=1,
w the scalar product of tWo unequay and parallel vectors is equal to
16 Shﬂduct of their Magnitudes,
Q pro lar product of two vectorg that are noy
Scal e same direction ig cqual to the
nth A+B
SO calleq

= 1AL IB] cos®
1AL =By
/ectors,

i Not equial iy magnitudes

Y : Cting in the same direction:
g IALIBI cosg ——
“B¥= 1Al 1B

(1)
* B = 1Al 1B}
‘i k=
i Fnﬁ = o = e -
: A'B=lAHB1c
= T x
sbezero, |'|~ Lixis
mEE =)
Similarly i 1
i «i=0
Mk‘i
& A v B = 1AlIB]
* 3 = Ixlx dbe
*J = 1x1x0
+j=0
1ok = -':0
Similarly ke =ke
showthatj.'i=k.i=i.k=0
19.
¢ Q

j=kej=1k=0

A+ B = Al IB] cos
Jovi o= 1xix c0s90
J s = 1x1x0
J =0
jok =kei=0
Similarly Mot
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Q20. Give the mat!
Mathematical From:
Consider two vectors A &
Mathematically, vector prod

B=C

uc

Ax

Ax
Where 1Al 8& 1Bl are the magnit
normal unit vector

hematical form of ve

4 B having an
" d

B = 1AL IBI cosf

S SIS

154
ctor product.

gle 0’ petween them.
t of A an B is given as

udes of the multiphcd Vi

I,

Q21. Sdpwohltue vector product
The magnitude of the vector pr
aftF:ﬂ agnitude and arej

@ 1AIBI sinf 11
L = JAIIBI sin®
M mﬂil’ i quuaI in m
mm ‘.parallel vec
in 00

1A x BI = IAIIBI sin0°
1A x BI = [AIIBI (0) = 0

Q22. Show the vector product of tw

to square of magnitude of any o
The magnitude product of two vectors
perpendicular to each other is equal to

o equa
f them.

that are equa

A x B = JAIIBI sin il

1A x BI = IBIIBI sinf

IAI =
8 =90

IA x BI = IATIAI sin 9
= [AIZ (1) = IAI2

IA x BI = IBIBI sin 9
= IBI2 (1) = IBI?

OR

IBI ; Equal in magnitudes.
: Perpendicular vectors.

0

00

ector and A 1s the

S equa]

] in magnitude and are
the square of magnitude of any of them
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he

2TO,
~tors thy,

is equa]

d are
y of them,
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now the scalar progyey oo WO unequal ang Perpendicular vectors is equal
23. S product of their Magnitudes, jtude
¥ ;‘;C magnitude o'l' the Vecto; Producy. of W0 vectors that not equal in magnitu
nd are perpendicular t, €ach other ;,
?nag“"mdes'

S €qual to the product of their

AxXB= 1AlRY sing j

IA x Bl = 1A1IR] sin®

Al = By 0ot Equa i, magnitudes.
8§ =gp 3 Perpendicular vectors,
IA x Bl = TAUBI sip, 90
= IAlIB] (1) Sin 90 = |

IAxBI = 1Ay

Q24 showdﬂiﬂnj=k“=o

1~'=j~j=k-k=(
B = JAlIB] sin® {
ann = Ixlx sing x
iXi = 1x1x 0= o
MORE!IL:
LR 1]
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CHAPTER # 03 «MOTION”
y pecomes equal to av"laz

Under what condition instan

straight line as shown !
If we take any point

B o n

~
Q
A

¢aneous yelocit:
g with the uniform

Q1.
velocity. Rttt movin

Ans. When object is in a state of uniform mOL? ti
velocity jacement- ime graph.

Q2. How the velocity can be detemined from_di:rc equal displacement in e

Ans. When body moves with uniform velocity, 1t ula..,;qcm and the time will be {ug)
interval of time. The graph petween the displace g

endicular AB on the e

erp

n Fig (1)
nt and OB represents the

A on the grap
B represents

h and draw ap
the displaceme

axis, It is clear that Al
time taken.

Velooity = Displacement

Tiune
V,\RlABl[

! |

JOMN:
FOR
MORE

1]

Fig
Cl “dinent ang

[ |

e found by drawing a tangent EG oy
ular GF on the time axis. The

When body moves with variable
time will not be curve as shown i

The velocity of a body at any point A can b
the curve at point A. Now draw & perpendic
velocity of a body at A is given as

Velocity at A = Displacement
time
Va = GFE_

E

i
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S X1 /mv’t:e ace on can p,
e B

when a body moves iy, un‘x?o::t::;‘\ngd‘mm velocity-time graph.
. T p : Erag : ; g ;
A0S and time will be Straighy line, ay shown i: 7"‘?2(‘1‘:‘, graph between its velogity
rrom Fig, acceleration of a body is g
> nvex‘x, r\:-lcclcl'a‘jon = Lha_%g given as,
Tm Time
—
h o = PO
5 o0
N equy . :
1 b the acceleration of 5 body is vari ¥ o :
1 l“r'ill be curve as shown in Fig (2 SRR e Eraph will not be straight line. It
he time
s the

The acceleration at any pojng ip, 1S given ag acceleration at

Fig(2)

JOIN .
FOR L.

VARAIH

'{I Change if
EEmm tim)
—>

[N a =?

show that force is equal to the
ment ang Q4 Let ~mass ofabody=m
Ans- Initial velocity of a body = v
Initial momentum of a body = my,
nt EG oy, Final velocity of a body = v
The Final momentum of a body = my
Change in momentum of a body = muys -

mvj
Rate of change of a body = my - my;

b3
Rate of change of a body = m Vi - Vi)

t
But a  (vg-wv)

t
Rate of change of a bOdy=ma :
According to Newton'’s second law of motion.
F =ma
Rate of change of a body = F : §
It shows that * Rate of change of momentum is equal to force
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Q5. Show that 1 Kgms' = 1 Ns.

Ans.
p = mv
p= kgm/S

In MKS system
Multiply and divide by'S
p = kgm x.8

S s (ll

P=kg m. XS -
52

F = ma il

N =kgm ———— {
]2

’()Jsing’\{:) in (i) - (il

hqu.zlmg (1) and (m)

Kg ms' = Ns

I Kgms!=1 Ns.

ion in the string. T
yrm acts along tie 2 =
the body is called tension in

due to the suspended we;
o Cighy
atec of

Q6.

Ans.

Q7.

Ans.

o Ans. Mxmmum Acce :

:]e=o

a=gsinb
a=gsinb
From Fig (i)
From Fig (i)
a =gsin (0)
= g sin (90)

Sin (0) = 1
Sin (90) = 1
a=0
a=g

Result: When angle of

Inclination
is 90’ then block falls freely under

the action of gravity.

Result: When angle of
Inclination
is ‘0" then block does not move.
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l Q9. State the condition for block remains at rest on the inclined plane.

Ans. Form vector diagram for R-Wx =0 ¢
1 Block to be rest R =W, W
! R=wcos@ Ax = A cos
! R=wmgcos® (1) W =mg
| Also f-Wy=0
! f =wy
! f =Wsin@ Ay =Asin B

f = mgsin0 iy w=mg

If conditions (1) & (1) are satisfied the block remains at rest on an inclined
plane.

Q10. State the condition for block slides downward on the inclined plane.
Ans. The block to be slides downwards:
Wy > [
WSinB > f

Mep iand )
*d wej h ‘fJni“.inn is satisfied then block slides down ward on the inclined
Bht o pladd -
I Q11. final velocitie$ idk" df
€S over s | T lntber
o intop An

]lﬁes collide

|
< Interlgg |
| l ' '
i1
ition : i + “ B, = g
! 1= (m
(m + (m
o 2mU;
2m 2m

i Result:

When two bodies of same masses collide with each other elastically, then
| after collision they interchange their velocities

Q12. Describe the final velocities when two bodies of same velocities colli
| with each other such that target is at rest.

| Ans.
=(my - mp)Uy + _2mpUsp Vz = 2mUy + (my -
(my + my) (my + mo) | myUs
Let my =ma= m (my + m3)
{ Vi=(m- mU; + _2m(0) 0 s
: (s} sy Vz = 2mU,
, Uiz QU 0 o

- u
| Vi= 0 Va= 2m
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3 such a way

Result:; with each other i SUg Ay thy,
; . masses collide. "1 comes 1o rest while bog,

:,o’:x?zm; f)r:’i?i:;}ﬂclq;':fl;wn after collision dy ody 3

atacta its motion with the initial veloeiy

heavy body €©'

1lides with the light body

Q13. Describe the final velocities when
which is initially at rest.
vy = 2ot p (. -

Ans.

Vomlme -l * 20 U

t i *ma) (e F2012) Z (my + ma) ook

Let my > > ma ma)
ma= O Let my >> m

Vi (o QU+ 20000 | e 0

ey m+0) | _omuyy o+ {0=mio)
( Vi

[ (m: +0) [5G

Rem!! x
Whe gyllu collide with li nsiﬁc,
collision comes body 1 continue it§ Starts
its mo he twice of the ini
Q14. Describe velocities whe body,
which is initially at rest.
Ans.
+ _2my
el (m + 0
Let my <<
17,
= my 2(0)U
(0+ mz) (0 +m2
V) =maU +0
m,
Vi= U
Result: .
hich is initially at rest then after

When light body collide with heavy body W
collision comes body 1 reflect back with same spee

rest.

d while body remains at
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g ER # 04 «
S MOTION 1N 1wo DIMENSIONS”
AY thyy E MO
B OJECTIL! TION;
ody mn.
ot
. i f an objecy ; =
t bogy, The motion of an objecy i, the curyeq Path With cone | velocity
: & AT ERIE e N 1) Vith constant horizontal velocity
APS hd variable vertica] velocity is cajjeg Projectile motion,»
t object is proje A N
Wh‘L:c‘Lax::n, \'\"ilh cernaijticvl:gg:lh Srain angle 6 (0 < g < 909 called angle of
proj od path called Y called velogiry of Projection thén its moves in
the curved p €d parabolie Path with copet horizontal velocity
iable vertical velocity ap, und e i
 eoulomnd’ it MOtion is cajleg ¢ 2Ction of gravity. Such object is called
projec S called Projectile motion
¥
N after
2 startg { 2
In.
y body, Under wiat SOrtion horizonty
Q2: When the projectile olected with|
Ans:
oh g&! goaectile is prq ™
QS-s HorlZ20Mt S given
Ans:
= Vy2'si
g
Above expression shows that, for cg
ravitational acceleration (g), horizqg Pieod
igl will be maximum  at the pEememuryalne
{sinis 1. .
@ Sin20 = |
28 = sin-1(1)
20 =900
6=90/2
ter O 5458
at

It shows that, “when a projectile is Projected with 459, its horizontal range will
be maximum.”

4. Under what condition horizontal range will be equal to the maximum,
. height.

When the projectile is projected with 760
Ans.
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CS NO = ij,cted with 769, its horizontal range wiy 2“’
Q5. Show that when a projectile s _
bo'equal to tho piawinte s helght. 1al 10 maximum height.
Ans. Proof when horizontal range becomes eqUs
hmax = R
4L sipd = Ari2 5in20
2g g
Sin20 = sin20
Z
sin2a = 2sinfcos®
Sif?0 = 2x2
8@ cosf
Sin® =4
Cos 0
Tan @ = 4 2:‘
=tan*(4)
g = -76°
When Projectie s projected with 7]
maximum height. 02
An
o
Q6. At wh R, projectile has 1 reu.
Ans. Projectile has maximum velocities 0
An
the

s ¢ 1
Q7. '<!ectile has mi

. ] .
Ans. Projectile has nunimum velocity at
locity

horizontal component
Q8. What is the value of th orizonth tion?
Ans. During projectile motion horizontal gh oyt
the projectile motion horizontal velo|
tion?

fluence of gravity therefore verticy)

Q9. What are the values of the vertica ¢
der the in
tion. For upward motion it is

Ans. As projectile motion occurs un
acceleration is equal to the gravitational e}ccclera L
equal to “+ g” and for downward motion it is equal to - g

mathematical form,

Q10. Define the trajectory of projectile motion. Give its
Ans. The curved path followed by the projectile during its motion is called trajectory
of projectile motion.
For upward motion
Y = tan® x -1 g sec?® x?
2 Vi
For downward motion

Y = tan0 x -1 g sec?28 x?
2 VZ
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=L ot i?::‘:idcrin: 4ECHIE Performs ity motion in r
1ge wj 5. ¥ g the parabolic path
] AR Y = tanpy . .
8 .f LBsec? gy
Let tan Bx = a Vi,
8Sec2 B =
VZ(J
¥ = ax - 1 bxe
2

This is 4\hc general form for o
its motion in the parabglic p‘;l;“"bﬂla hence if i proved that projectile performs

Ql-s puring circular motion object mo‘: uniform circular motion.
APS s in uni T motion opn s, . 1€ Cireular orbit with any speed where
speed: 1 object moves i N Aot ¢

@ Why during circular motion velgej

s Durixjg.c | tion velocity can
o, velocity v 8ent on the circ)

#n of
re 03 Derive t e e 1on.betwegn linear,
= ANIOREMT ™
ral
1.
Th m = TAB
> the But AS and AB are coy, ia the =
quation by At we get, offabove
otion? At At
agh oug Ration AS gives the average linear
At
3 ation_AB gives the average an
:txog? ; pecd_. I g¢ angular “Ae
vert ; g .
on iltct:u The time. Atiis 5o smalliings £ approaches zero. Then these ratios will give the
is instantaneous values of linear and angular speed ie
Lim AS = A8 -
At O At At
rm. vV =TI®
jectory In the form of cross product, the above equation is written as
V= @ T

Q4. Derive the relatjon betvyeen linear and angular accelerations.
Ans. Suppose a body is revplvmg in a circle of radius r. Its linear and angular s
change by Av and Aw in time At. Then
Av = 1 Aw
Dividing both sides by At we get
Av = 1 Aw
At At

. A RERAT IS £ A A TTIATA AR
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. tion & =
Avis the average linear acceleratl At
At A v i
: . hese acceleratio
average angular acctiﬂrf;‘:: n?l;mnmﬂc"“s valugs of £h¢ i Q!
At 0 then we g€ e
If umc] |r(n Mo r lim A Ar
at O At e
od %
f time perioc. A
QB; Express centripetal acceleration in terms ©
Ans. Considering 0]
ac = ¥2

r
Suppase T is the time take!
rotation is given by 2nr where

" Jon

e one rotation. Distance covere,

~ d in One
dius of the circle. Then speed v -

~omplet X
n to comp: 1S givey,

r is the ra

ifl
Put thisy v, i equation (i) 2:
FM &
ac= 2r2 x 1.
T Q
. Al
Q6. ess centripe tion
Ans. Conside
ac= 4mlr
T2

It can also be written as
ac= 4m?rx 1
T™

Butf=1/ T
a: = 4mer f2
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| ANGULAR oy ROUILERIUM &
12 Qt: ?‘:? n;c:’::“;::l:n:!'islanc
S. rotation is called moment E:mr,rﬁln,'g the
gxpress torque in term;

S of vector prog
S given a. Product.

POt of application and' the axis of
denoted by |

Qz;' vector Form of Torque
An T =rFSinn f
Where n is the :

normal unit vee
tor Vector used oo gn 3 ~
Sed 10 indicate rection.
AxB =ABS; icate the direction

N 0 A Top

| el j’uc “an also be written as
;1. - T= rx F

18 gi"(‘-’l

It show that,”

the vector Product of moment arm and

force is called Torque.”
03 Which c of force is respons
Aps. The pe OMPOnent of forf s e

How the direction of to que be de
An;' The dire rque i
and can ined by using rig]
“If the figreS o, 7

cfiforce

! " repre;
applied fOY(_‘@ th trection of tH es
gt 4 e.”
EEN
5. Defin€ equilibrium and j pes,
DEF[NITION:» It an t is miform
i then i @0 bin 4 st
TYPES OF EQUILIBRIUM: There al
1. Static equilibrium,
2. Dynamic equilibrium
1. Static equilibrium:  if 4 object is in a state of rest than it is said to
be in a state of static equilibrium.
2. Dynamic equilibrium: [f ap object in a state of uniform motion, them if
is said to be in a state of dynamic.
There are two types of dynamic equilibrium
i) Translational equilibrium
ii) Rotational equilibrium

i) Translational dynamic equilibrium:  If an object is moving |[=3
straight line witklx'un‘iform velocity, them it is said to be in as
translational equilibrium.

e
ii) Rotational dynamic equilibrium: 1f an object is moving in a circular

orbit with uniform speed, then it is said to be in a state of rotational
equilibrium.
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ar orbit is called angulay,

PHYSICS NOTES
va'i gin a cireul

Q6. Define angular momen ,
“The momentum of an object © revolving

Ans,
momentum ‘ -
OR mentum is'callec
“The vector product of moment arm and linear mo
momentum." .
ircular moti
Q7. Derive the expression of an| momentum for the € on.
Ans. Angular momentum during Circular motion- iy
Angular momentum is given as
L = mvr Sin . == P
During circular motion: 9= 90
L = mvr Sin 90° 8in 907 =1 .
L=mvr (1)
L = mvr
Q8. Show is equal to rate of change of angular momentum.
Ans. Ang m is given as
e —p T —
L= r x P
¢
=5 g
dL g (r x P
dt t
—
+ Px g[
t t
But L
— >
F =,dP Rate ge of
e
V. =_dr Rate of change of|
gt
—_— —> —> — —>
dL=rx F +PxvV
db= 5 i
But t= rxF : Torque
Sass S
Basimn v : Momentum
=< S
=1+ mvx v

—
dL =1
dt
It show that, ” The rate of change of angular momentum is equals to mrTefﬁ

—

> H o
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0 show that 1 Kgm g1 -3
e °  aAngular momentum ig givenas | - .
AnS: In MKS system e o = myr
Bulan L= kgm?/s 8M/s xm

Multiply and divige po———— (i)

¥ € by g =
L =kem? x g
5 s
L=kgm\2 Xs
s2
) LiSiker m Xs e
s? —_— (i)
F = ma
N = kg m

sz T T i)
Using (iil) in (i)

L=Nxmxs

But J=Nxm

L.=Jxs i
Equatingfi o ————

mathematijca]
“8m is given ag

MORENT

Which is the required angular form

11. What is required condition f
omentum?

angular
s. The object must be in rotational equilibrium L.e.; the sum of all torques acting
e on the object equals to zero,

Q12. State the law of conservation of

angular momentum.
Ans. Statement: i !
“When ever an object is in rotational equilibrium, its total angular momentum
always remains constant.”

Mathematical Form:
e Mathematically it is given as

—>
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”

«GRAVITATION

CHAPTER # 06
1. Defin vitation. bodies attracts each .
‘Qu“' G"ﬂ"il:g:: means attraction 1tis the pr(;_ptil’(“bg;’\f 0! Other:
It depends on the mass and the densily O
al forc
rce is @ ml:::ﬁ hct\\ctﬂ two bodies and in th e

] force. It &

Show that gravitational fo
al force will b

Q2.

Ans. Gravitational force is mutua
absence of any body gravitation

xert equal

al force can be €X

e Zero-
on each other.

ite forces
Q3. Show that two bodies e and opp:;s:s A
Ans. Vector rorm_gl' gra\-ilalion p!
F=Gmmz.r
» 1 o
: r used to indicate the direction of unit vector.

Where r'is a unit vecto| <
given as,

Force on Body 1 due to Body 2 is

Force e to Bod\ lis gi
= G mjmzs I'21

Both bf same force on ea
Fi2=- Fa
Wm BH1 -gekerl_anﬁ'
pwitatjonnl fd
s Gravitational force beco, imesf.

Q5. ;Me guﬁonz

bodies is doubled?
Ans. Gravitational force is decreased by 4

Q6. What happen with the gravitationa
distance between the bodies are doubled?

Ans. Gravitational force remains same.

Q7. Calculate the value of the mass of earth.
Ans. Considering an object of mass ‘m 'radius T’ p!
having mass ‘Mg’ and radius ‘Re.
Let Mass of Earth = Mg
mass of body =m
Radius of body = r/
Radius of Earth = R
~=

Body is at the surface of earth
Mean Distance between Centers of Earth and body =r =1/ + Re

A/c to Newton'’s Law of Gravitational

F =G mymp
2

S the

laced at the surface of Earth
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el on Su:«s?::? of valueg
=G Mgm
(r/+Rg)2
o< e N therefore s g small 4 HEE i o
e peelcctd, § Compared r/'= 0 tg Re that it can be
F=GMgm
Rg2?
le

It is the _f(_)rce‘w.ith Which Earth At :
by definition it is equal to ¢ TACts the body

T he weight of the body

towards its

centre and

Substituting values,
GMem = - mg
Rg2
Me = g Re2
G
This is\d&i“ eXpression for
=98m /s?

Re = Radius of
G =Grav. Cong
On the shb N of values, mags

8. Ci mhe densi
£ s. ‘T ffhe object wi

A% g SIY R given as
" P=m
A%
3 - PE=

Vg
Using relation for the mass

Mg = g RE’z t ﬂ,
as the G
Earth is considered as a spherical body.
Volume of earth cab be given as
Ve = 4 nRgd 3)
3
. Substituting (2) & (3) in (1)
ZRg2
PE = G
4 n Rg?
&
PE = gRg2 x 3
G 4m Raa
pE = 3¢g
4 n GRg

This is the required expression for the density of Earth.

ject.”
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We have
g = 9.8m/s?
n = 3.142 .
G =667 x 104 N-m?/kg? ~
Rs Wt x. 10 m <. Density of Earth is found to be 5.5 X 103 kg /s

On the substitution of value
What lx sffgct of altitucs o8 “g":is inversely prr)portional to the square of
se 7

Q9.
tre of the earth.

Ans. The value of g decreases becau

the distance away from the cen
Q10. What is effect of depth on “g"? " ith the depth.
Ans. The value of g decreases because it has inverse effect Wi P
1
roduced? _ A
d how it is pr { the object in order of balance

Q11. What is artificial gravity an
& d ped due to rotation O

Ans. The gravity which is develo t t
g . he earth is called artificial gravity:

the grag @i
Q12. wn.J ul“ weightlessness inmsatellite?

Ans. See notes

Q13. Differe een real and ap
Ans. Asdis class
Q14. C t weight of
Ans. i r{ cceleration
t! i I S T
)]
W/ =T = m

Therefore
sult:-  The apparel tis

ed by

Whward

Q15. Calculate the apparent weight of
with uniform velocity.
Ans. When lift is moving upward or down
The acceleration is zero

T-W=0
T=W
But T = Fw

Fu=W
Result:-  The apparent weight is equal to the actual weight.
Q16. Calculate the apparent weight of a body lift moves upward with uniform

acceleration.
Ans. When elevator move upward with uniform acceleration than tension in string
S~——7

greater than its weight
T>W

Net force /weight with which it moves up
F=T-W

A/c to Newton’s 2nd Law

F =ma
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2 e Y

ButT =g,

ma =F, _

CLASS : Xl

w
mg
Fu =ma + mg
Fw =m(a+g)

ma. = By

8/ m3

Result;-
n elevator moves upw; i rgs x
> of ?{3; actual weight, PWard uniform, velocity it apparent weight is greater
Calculate the apparent
Q17 tion
acceleration.
When elevator moving down

AnS: string is lesser than its wej
W>T

;‘v':ard With uniform acceleration than tension in
ght.

Net force wi ich it moves down
ut
A/cto XJ 4 Law
= ma
“ma- ma
=
FOR:
= mMg-ma

o 0 nfélﬁ |

L]
how during free fall

. S appa
gns hen body fall§ freel the al
a .

lance

nward
‘mward

niform

ring is
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«WORK EN ERGY & P OWER» 2,7,:

isplacement
¢ of force and displa 3
duc le 8 with horizontal thep fo
TCe of

alar pro ang 0 a
c an ts FCos@ and pg

Show that work is the S . making
body by m& Jar componen
e work done by the force is.
¥

Q1.
Ans. If a force F acts on the y D3
a body can be resolved in to B0 rcc,r:rrllglr_‘)‘qerefor
Where FSin8 can not perform any W
given by:
Work = (FCos6)(d) Qsl
Work = FdCos6 AR
Q9

Work = F - d
So work can also be defined as: =
“Work is the dot; roduct of force and dis! laci:i::ltlm
Q2. State the condition for which work paLLbe d dis lacemen : Ve
Ans. Work is said to be maximum 0f positive if force an P tarein th,
Q1

Samilur“
for which WOFSg

Q3. State the condition

Ans. Work jisssgi & minimum or 2e1]
perpe R each other.

what condition work will B

Q4. Under
Ans. MnRtEﬁTu'vc if force

5. Show that power.ls-tﬂe scalar pr
Power is the amount 0 ne H
Work

Power =

it can

Time
po B
t
p—F,
t
Pi=F . ¥
on power can also be defined as:

With the help of above equati

“Power is the dot product of force
Q6. State the conditions of conservative field.
Ans. Such a field in which work done is independent of the path followed by the

body.
OR
Such a field in which the total work done in & moving body al(%
ath

and velocity.”

is equal to zero.
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Why gravitational fielq ;

CLASS : Xl
Q7. Gravitational field is saidltos:iedcm s conservative field.
AnS rCQUir:\? c;:n;lmm} of consewaliv'l“;:gauvc field because it satisfy the following
¥ ork done is inge -
B displacement ber: p nd."ft?f the path followed and only depends on the
i 5 Ween initial and fina] Positions
2 ‘he total work done § . g
H zero. T fmoving body along a closed path is equal to
o8 Wwhat is abz:ol;_xte gl:avitational Potentia] energy?
4 ount of worl ! 3
AnS- E:fda::an infinite PQ;;?:‘t:gdt(; d’;PlaW. an object against the gravitational
gravitational energy, 1 the object in the form of absolute
state the law of Conservatio
9. S v : n of energy.
gn s. “Bnerey can neither be createq o, Can it be destroved. [t can only be
transformed ffom one form to angpers .
0. When an object isdroppe g from certaj i
Q1 not com: verted into kin, emeiEht, why its pot.
Its pot: is not compls v
s. : et
A certain amount of energy ig uﬁlizid ¥

FOR
MORE!!!
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«WAVE MOTION AND SOUNp» o

CHAPTER # 08
ons of simple motion. i)

State the basic conditi ystem to exec )
M. The basic con i Simp),

Q1.
Ans. Basic conditions for AH
hm(;)mnic"r:;zor:;:t- be an elastic restoring forc acting on the system
(i)  The system must have inertia: - hould be proportiona) Q7
fini e acceleration o{, thinsi;zs)[scition) but opposite in direction f itg AD
displacement (from the o :
i tion.
02. Give some examples of simple harmonic M¢
Ans. Examples of SHM. 4
§ ulum.
)  The motion of the bob of & simple PERCit to di ;
1)  The motion of & stretched string when it is plucked to diSturb it fro;, the
mean position. .
) The mgtion of a body (ile. heavy’ mass particle) attached to the enq of s Q8
ertically- - n An
e moving round a circle o
ith

ing hanging v -
ring Ben e tionof @ particl

v) &Em of the projec
ed. -
V) n of an elastic mdia

The motio
i vy mass attached fo

Q3. A cerEntBe endulum has on i ] Hange .
5 ledd bab @ 8e if
s,
Q¢

we replace the iron bob with a

b ft161 ~

g = acc ue to gravity.

The above relation shows that th m on]
'depends upon its length and vallg its i
independent of the mass of the bob. T Ml A > wi[hls

JC_Eld bob, only the mass of the bob WikeGRalSGutll CHAVIO Resd ] 2

will not be affected, It means that the time period and the frequency of?hm
pendulum, having a certain length, will remain unchanged with the &

bobs. € Chaﬂgc oI

Q4. Will the period of a vibrating spring increase, decrease or remain const
by addition of more weight? a3
Q:

Ans. Period of vibrating spring is given by
[m
T =203~
Vi
=spring ;

where m = mass attached tothe free end of the spring, and K

constant.

Above relation shows that the period of a vibrating spring is directly
»‘:'rfhpi:mna]'[? the mass attached to its free end i.e. Tam period 1;1(‘145-;,565
W;” incfciggzmn of mass. Thus wxdj the addition of more weight (mg), mas
nd the period of the vibrating spring will also increase =Sl

 a ama mwam e e T .
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2 X happen to ¢ CLASS : Xi
What happ © the time
m\” 5, Perlod if the length of the pendulum is changed?
AR
=
Wwhat happen to the time
Q¢- changed? Period of the Pendulum if the mass its bob is
. Slmplg AnS:
Would you keep the amplj ‘
Q7 Amplitude of a simple :cnt;‘ie 2 simple pendulum small or large? Why?
to APS! endulum small because in deriving s 00Ud keep the amplitude of simple
1. § Ving the relation for its time period.
(T'=2n = )
g
the distance through 4 Which peng <
. carr only be small, if amplitude s :h;lm Is displaced, son small that sinf =9, ‘6
rom .

What is the frequency of the seconq
1d of g:; Frequency of a secon Pendulum.

ndul B :
hoie ﬂﬂf Secgfxdsu Um. A second’s pendulum is that pendulum
cle conds
Wt But rel

the frequency off 4
SUppory F==
There[ormnency of a secong’
ange j¢ f=Rs ibration /secong
als. l!e wave ang
ave ) H
Wave in V\hlch pa H
vibrates w ol B
the direc St i ) ' ] \
m opj transverse wave. |
I 2 Transference of energy throug] |
is ¢ |
) With 5 Perpendxcular vibration of the G S 3T |
1dulyp, particle of eh medium. particles of the medium. |
" of the 3.  Crest and trough form due 1o 3. Compression and rarefaction |
ange of erpendicular vibration, furm due to parallel vibration.
4., Light waves, electromagnetic | Wave in stretched string, \
waves are some examples of sprmg waves are some examples of ‘
nstant transSverse waves l longitudinal waves. 1

10. Is it possible for two identical waves traveling in the same direction a
a string to give rise to a standmg wave?

Ans. It is not possible for two identical wayes traveling in the same direction alp
string to given rise to a standing wave, Two identical wav es movmg along tit
same string can only reduce standing waves when they are moving in the
opposite directions.

es

ass m
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PHYSICS NOTES ¢ trough; compression, rarefaction node and
11. Define the terms: cTest cn i
€ tinod . above the mean position IS calleq .
antinode. he wave & - t Cre
on of t e below the mean POSILION is cajleg St ol
An

Crest:-The highest portic -
Trough:-The lowest portion of the wa
trough. . e 10
Comgpreusionr’l'hc portion of lhl;): ave

to each other is called comprcssl“ ’a\.re P
Refractions;-The portion of the o .
from each other is called rarefaction: | lies on the mean position hayiy
Node:-The point of standing wave whic g
minimum displacement is called noydfl;’ Shece
Anti Node:- The point of standing W@

called antinodes.
sverse in the strin

Ans.
S ticles of the medj
hich partd edium ClOs(.

ich particle of the medium gy, 5
Way
Y

displacement is maximuyy, is o1

g will change if its tensiq
n g

How the speed of a tran

made four times.
The speed of a transverse wave

A
" : G of the wave will b, .
if thdenol “‘Aade four times, hesspeed ecg 3

/ﬁ

g is given by

Q12.
in a strin

Ans.

E 0 Y
,"%L =2y
M&HEE' r' transverse
EmE 5
ster 1o

. Why does sounds trav!

Where E = elasticity of the medium, a
p= density of the medium through which sound travels.
of solids is larger than that for gases but the elaSticity

It is true that the density . al
of the solids is much larger than gases, so the ratio E/ Speed of transverse
becomes four times. Is much larger for solids is much larger than gases, That

=\

"y

1

is why the sound travels faster in solids than is gases.

Q14. Why does the speed of a sound wave in gas change with temperature?
Ans. Speed of sound changes with the change in the temperature of a gas.

The speed of sound in a gas Is given by

here P=pressure of the gas.
When the temperature of a gas rises its pressure increases and its density

decreases, therefore the speed of sound increases. On the other hand with
e
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S i decrease of temperatyre. the pressure

l\ pecome less thus decreg

. of & gas decreases and factor P/p
SINg the spee,

d of sound.
are beats usefy] j, tunin
f’cm, Q15 ;/h:wknow that the Mumber o% ;‘:,:is“;,i;x::? ;::?second is equal to the
ADS® Lfferences be‘_‘"ee“ the frequencies of tWo sounding bodies. If we know l?:‘c
1l frequency of standarg NStruments e €an tune the other instriments to o
= desired [requency by 1o 0ing the number of TR T
re's standard instrumeny, In thig Way, beats are useful for tuning a musi
WVay instrument.
8 what is meant by the quqjyey o0 the soung» sibly
I R e e el T ey
B85 ¢ the same Intensity, BIVen out by tyg, different sources may bc_d\supgu‘bodv
from each other It jg 0 ternal characteristics of eh vibrating ds on
et depending on the nature of body. the Quality of sound waves also dep‘ctl;1 oL
T the shape of wave form Produced p, it, in turn it depends upon the number
type of Harmonics oceurring jn the sounq.
¢ f sound relateqqe
Q17 g:z::tio ensity and loygrl thm
3 AnS- Statement: ‘loudness of 5 sound wa
of intensiy. .
Mathem| -

Mathematid
La Logi

L = klogl
is Mage : &Evllrlmusical Sou
018 ;’;M‘ia s

Rwhich prog
ADS. musical sound.

Noise:

Sound which produce unpleasant

i i i i is called Noise.
in which there is a rapid change in the frequepcy is Lol
?gﬁg\ging are the point of distinguish between a musical sound and a

1
X SOUND * Sitaglipe
l::nmy MUS‘C::zuce pleasant situation upon 111, do not produce pleasant situa
, 1| Itp
: — 7 ble.
Tt m?.ea,;ooth and agreeable L1t is jarring and da'sag!:; ither with
It is : periodicity i.e, waves follow Wave do not follow ea
=P If h}al other at regular interval, regulac interval not similarand g
ﬁfthe waves are similar & there is All thdedwaveharege in Loudness
i €n chan !
no sudden change of loudness or S e “
frequency 5 Change on frequency can {
e in frequency can be hically as ‘
Change in represented grap \
resented by the curve,
represente
2
h the
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CHAPTER # 092 «NATURE OF LIGHT” 5
the path difference between ¢y, Af

() w‘ve‘

Q1. What is the necessary €@
interfere (a) construc N
Ans. Copdition for constructive interference:
difference between the twe waves comifl
integral multiple of the wave lz-r_aglh, "
i.e., path difl. = 0,4 23,87,44,0h 00 .0
Where m = 0,1,2,3::0 ey}
ondition for destructive interference: For destmic tive interference p.
waves coming from different source should be odg h
wave length-
3), 2he mt1) A
2 2

ndition on
tructively:
ive Interferenc
nEe Paty

des’
tively n” . For construct
g from different source shoujd p,.
be
<

{ef

difference between two

integral multiple of the

Le., Path difference = @A, 24,
2 2

¢ in ordinary light?
from monochromat
ic SOure e As

t waves

Where m = 0,1,2,3,
ind interferenc

Q2. Why
Ans. lnt“dﬂI light needs coheren
Or vl ams are not cohe Lkl
n
[@'
{e]

Q3. Why ¢ flash lights will
Ans. Two lF%which are coherel]
large Wis ey do not remain
to produce an interference pattern.

but can no
the fact th

Q4.
i
Ans. The wavelength of sound waves in
meters therefore they ¢ cta
ve 1S

therefore they can not difffact abou
Q5. Explain, why it is said that the 1i
fronts. t wallla rave
Ans. The sun is at a large distance, wave fronts from sun e
spheres of large radii. Only a small portion is found plane, thus mes:r\:h’ e
‘ave Q

fronts are called plane wave front.

wton’s ring always be dark.
d at center of the rings is due to path differ,
ence

2:. Why_ central ring in the Ne'
s. The interference pattern forme
;qual to zero, but in thin film an additional phase inversion occurs, it gj
estructive interference. Hence central point in Newton’s ring is alx’;u;t gl‘:rs
’ays dark.

2:; x}l:at are the Newton’s rings?
g en a monochromatic ray of light incident on
a Plano ¢ SwE
placed on a glass surface, then circular dark and bright Cg:::;cul: » Whiqhl
s Ve circles

will be obtained, these rings are called Newton’s rings




Path
id

Sht.
Wave

, are

Tence
'ers
dark.

Which
circles,

PHY 2 == ———

Q8-

APS

AnS:

Q10

Ql4.
Ans.

. Why the central point on the scre

vl L8 81 interferenc
co A is bright, a3

. For constructive interfere,

CLASS : X1

S of ajr wed ; 8lass surface behave like atr wedge
i o » c o *
illuminated by a monochromalgic Eh,n '8 210 at the contact if such a film is
centre. As_m: BO.away from the rmgl“ then dark bands is obtained a
due to which alternatiye bri “SItre then the thice

Lits
ght ang dark

: kness changes graduatly

TIngs are obtained.

Give the condition for th

for nth Bright Ring: e bﬂfﬁht r?elwton" rag,
by e 1 5

},,:\‘(.\ —1+5)R4

o 1 .
'YYI = \\(\ - E)Rl‘.

this is the requireq expre;

SSion for the radiug of bright rings.
Give the conditieg for the dark Newtop

For First m=1y = \/m S ring,
For S¢ 82 7= o

For nth dark ring: m = )y P

This is d eXpression for |

the conditij

forma
interferometer.

on’s

< E nee i.e.,
moveable mirror is:

P=md/2

pved by

. Give the condition for the formatio;

n of dark fringes in the Michelson’s
interferometer.
For destructive interference i.e., for the dark fringes the distance moved by
moveable mirror is;

P=m}\ /4

What is the use of compensator in the Michelson’s interferometer?
Compensator is used to avoid difference o

: f the time interval produced in
two light waves coming from the two mirrors, T
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offer diff; 2
Q15. Differentiate Fresnel giffraction and Frpat T —
Ans. = 1
IFFRACTI
FRESNEL DIFFRACTION F! R‘:mun:;f:z ;ﬁrjctim - :\Sdu\_;_‘ b
; : Source of | In Fr2 the scre Tse
l,ir;iﬁr:?lrrljc{)?c'g;g:::vmi: of light a]r; formed arcen ke“ herc‘ 2
diffracti formed are kept at diﬂ'ra_ctlﬁn ce from the diff pt at Q
ﬁn‘!cd’otn it °r the diffracting infinite distan tacting An
ite distance from obstacle.
obstacle Fotbdent Hars Diftrarard Ras ‘
_,,,J\ \
P L ‘,__,'\ [
= RS
Q3
hofer Diffraction the waye AP
1 i i the wave In Fraun! oo Wave
f;niresm‘i Dlma%mr;eaving the | fronts falling and leaving the obstacl,
obst lane. are plane. - e
e ot
In Fresnel DI jon the the
corres in e
| rays llel |
QA
AL

Q16. State Bragg's Law.
ture of crys e lengrh

Ans. “ -
cm EF"‘;‘HCC betweerl
EEm
uced By -h‘

7. What aspect of light i
e process of polarizati

on

Q18. Why diffraction is called special
Ans. Diffraction of light is due to the for
the edge of the obstacle. Now the se
obstructed portion in a special way !
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2 CHAPTER # Qg « GEOMETRICAL OPTICS”
he effect on the § -
Lo 0} The image Will remain Unchangeq. only the imcngitygof light passing thought
A9S” the lens will be halveq fausing jegg brighmcssv
}LHE Define power of th_e lens, Give jtg Units,
ere | Q% pefinition:  the reciproca) of the foca) length is called power of the lens.
at | ARS: o Gthematical Form: Power =
ting ¥
‘ B I, . Focal length
Unit: 1t Unitis diopter, The ofPower of the lens is diopter if focal length is
== taken in meter.
Define linear magnification, i
Q3 hofinition # 01: The ratio between the height of image and the height of object is
ApS: called linear magnification
ﬁ‘\ ie. Ma = Image height = hy
acls | Object heighy
‘ Definiti ratio between thd e
et called linear magnification,
to |

e f be is
ie,. Magni 2 = Image distang,
Object distance
e 4. Define agnification,
o4

.. Definition: “The ratio between the
AnS 1

hen
Ve lengy, gil et
agnilication = Angle
e Angle formed
a

When B: Angle formed at
) on Q: Angle formed at
in

Give the sign convention used in the lens formula.
05- The image seen in lens have coloured by edges. Why?
Ans.

t is best position to see any object? ) o, 8
i mabest position to observe any object is the least distance of distinct visi
2. What is meant by least distance of distinct vision?

i ormal
It is the minimum distance from to obserye any object clearly. For n
human eye it is 25 cm or 250 mm,

3. How a convex lens is used as a magnifier?

Q

o lass.
te the principle used for the construction of n‘}agnif!;]i:[gocgal length of the
! St'a~ based on the principal that” if object is placed within t] e side of the lens.”
{[11::,- then virtual and magnified image is formed on the sam
e1s
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d for the construction of C?t';p °[;:c}—0':,‘;]c;°s°‘;?e.
e O i vithin engt
] that” if object 1 P he same side of the lezfstpe

fied image is forme
e blue I

PHYSICS NOTES

5. Sgte the principle use
It is based on the princip
lens then virtual and magni

Why would be advantageous to us!
microscope?
icroscope?
7. Why Objective of short focal length is preferred in mic P
truction of astr9nomlcal telescope,
cons finite distance then Paralfg]

d on t
jght with a Compoyng

. State the principle used for thef e eLis atin
It is based on the principal that” if object 18 rincipal f
rays enter into lens and form image will be formed at il PGS of R
lens.”

e?
nomical telescop o distances. i.e.,

9. What is length of astro: ‘
ths of objective and imag

The sum of the focal leng
L=fo+fe

JOIN
FOR

MORE!!!
N————
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