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[ CHAPTER ONE ]

N 1 V
1) u(frequency)-?-¥—x ,VUaN
o t 1 A 1
2) T (Periodictime)=—=—==, Toa—
N v V

3) In case of pendulum or string or spring:

—> distance of 1 cycle =4 x Amplitude

—> T of 1 cycle = 4 x time of Amplitude

distance A

) V=Ao=———==
time T
distance Vv
5) A\=——=—=V.T
no.of cycles v L@
e - f’
- At constant (d):
1 11 N,
Aa - , lz o Ns

6) To know distance between two points:-

d(2 points) = A x no. of waves between 2 points

7) To know time between two points:-

t(2 points) = T x no. of waves between 2 points

8) N (no. of waves):
— Crest with crest (trough with

trough):

N = difference between them
—> Crest with trough:

1
N = (crest - (trough + E))

— On drawing:

1
N = no. of quarters (Amplitudes) x 2
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9) Important rule:

(see problems (44) p.47, (3,4,5) p.50)

10) In pendulum:

Spring:

e At we go up from equilibrium, time

increases and velocity decreases,
Vyr > Viz

e Speed always at equilibrium is

i<tz ,

maximum. (Y) maximum speed, zero P.E,
Maximum K.E

e Atends: (X, Z) velocity is zero, K.E is
zero, (P.E) is maximum.

e Mechanical energy (M.E) at any point
(X,H,Y,F,Z) is constant and maximum.

e To make one cycle:

a) If points at the end (X or Z) start is the
end.

b) If pointis in the middle (Y), passes by
it two successive times:
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| 11) See problems 19, 21, 24, (4, 5) Essay \
: |
" inp(38,39) |
N
12) Medium
Same medium different medium
“V” is constant (T “periodic time”
\y@ v “frequency” are
M T1 v constant)
A, T vg \}QA Vi A
L V2 A
13) Problems depends on time

AR ?@—..‘E‘UA"

difference:- .
|( Problems like:
|
|

At =t .-t aa
el o (22, 5)P.29, 30

d d
At = -
V.

V,s raall 3 sl

\
|
|

_ (32,36) P45, 46 |

14) Problems on wireless or reflected

waves or echo:-

or divide time on (2) and

use \ (Problems “23” P.25)

15) Problems on “A” increases (large) or

decreases (small):-

Usmall _ )‘(decrease)

Ularge )\(increase)
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e
60

\.

e
o'

)

& velocity J)cuadexS 2 Hle 5 (16
s oA Ghy (A A cpdd )l Multiply des)

Usmall X Alarge or Uljarge X Asmall SO L

(2] 2

vil1 )] —r==t-
T Ys[1]2

D[2 )] «

17) Velocity depends on medium
only.

18) Frequency depends on source -
waves Jl Jras

19) Transverse: Up and down

UP (crest)

i
|
|
|
|
perpendicular. :
!
|
|
|

DOWN (trough)

20) Longitudinal: « — along |
Left and Right ;
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CHAPTER TWO

[(Mirrors!: ]
- 1=,

incidence = reflection

Solving Mirror problems:

1. Make normal line on mirror surface at the end
of light incident ray.
2. Normal must make an angle of 90° with surface.
3. Angle of incidence or reflection must be
between light and normal only.
4. If light falls normal on mirror, it reflects on itself,
- angle of deviation = 180° —_— e
— Tricky Mirror problems: (rotating mirror)

1) If normal on mirror moves away """

from incident ray or (incident ray moves

away "22" from normal) by 0:

a) ¢ (incidence) = ¢2 (reflection) increase

by8, $1=oig+6

b) Angle between incident ray and
reflected ray increases by 20

Onew = Oo1g + 20

2) If normal approaches “<: 4" from incident
ray (or incident ray approaches “<_&"” from
normal) by O:

a) &1 = ¢z decrease by
b = oia - 0

b) Angle between incident ray and

reflected ray decreases by 20

s incident ¢ <8 5l (normal) J sl At &
(rotation) J! 2= 5l s decrease = (-) J«=) rotation
increase = (+) Jdec! incident J o= 22 normal JI ;

sin n, Vi A .
20 = =2 =2 =21- constant (ratio
sin® ng Vo Ay

always constant)

C
—>n==
v
A1 _mp
== (v) constant, see problems (17),
2 1

(21) P68 = iduuSko

so’@. If light falls on half circle glass:

b1 =01=zero “always”

—> Critical angle:
Always found in denser medium, it’s 6 = 90°

) lowest A |
More dense ) lowestV |
medium

)  highestn |
—> sin dc = small number

large number
:(medium) i & ilSa cpjgle A B ¢
(from more)

. n H
sin ¢C - less medium -
Nmore dense (prism)(here)

(to less)

(small value)(here) (small value)(here)

Vmore dense (prism) _ Amore dense (prism) __ sin (¢c)1
Vless dense }‘Iess dense sin (¢c)z
(large value) (large value)
dc J) S laliza:Here

e sin ¢c a (1n2) relative index

e sin dc o Niess , Sin Ppc o

Nmore

e as P¢: big = refraction occurs = niess (outside)
Low

e as ¢c: small - total internal reflection occurs
= Niess 453.'-“

e sin pca ﬁ , (N - n) difference between (njess
’ nmore)
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—> In optical fiber or reflecting prism: (Ninner >

nouter)

. sin ¢C - Noyter , Njpner >1

Njpner Noyter

— In problems of knowing (radius or

diameter) of disc to prevent light from

tan ¢c =

radius
depth

coming out:

— Solving prism problems:

1. Calculate critical angle first.
2. Compare angle of incidence inside prism
only with critical, if:

» & = dc =refract tangent 6, = 90°
» & < dc =refract by 6
» & > dc =total internal reflection

¢, _ b
(incidence) ~ (reflection)
3. Don’t forget to make normal at arrow of
incident ray, if light reflects.

angle of Jlcla 5.8 Je SR Jaaw fight J) <ol
ey AU . incidence

( Laws of prism:
| . outer angle

: sin

I b, or 6, _ DNprism

| din mener angle Mmedium

: 10rd, :

N e — 7/
Apex angle

—>A refractive angle | =01+ &2

(052 M g saxe)

angle of prism
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— O (angle of deviation) = ¢1 +0:2-A

(s> ) - (o M)

1
—)AaVaG1a¢oca1nz(reIative)a;aa—
0
1

a— AY) e
0,

— To get one, you must have the
other two. ¢

b1 08 1 1
10001 —Oo—
¢, 0, e

— Young’s laws:
AR
BY=Sg

(V is constant as same medium)

1 1
AyaAaRa-a—aT
d 0

A A R d
Ayi _ M Ry dy

ratio
Ay, A Rz d;

— Knowing Ay by using distance (X) and
number (N) of fringes:

A X
Y=N

a) Dark with dark or bright with bright:

X
Ay = N , N: difference between their number

b) Dark with bright:

N = (dark no.) - (bright + 0.5) i ! iy el

— Knowing ratio if distance (X) between

1
fringes constant, y a N if “X” constant:

Ay1 _ Nz

A A
21 or ay1 —
Ay, Njp

Az Ay,

See problems (13, 14, 16) P.87
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—> Knowing path difference:
a) In case of bright:

path difference = (bright no. x A)

b) In case of dark:

path difference = (dark no. - 0.5) x A

c) constructive interference=mA

-~

.. 1
d) destructive interference = (m + E) A ~

fnopas v . 4
Gl 188 o u agd )
Note: Central fringe it’s number = zero “0” and
always bright

\
/

e e e e ke ek e ek e e e e ke e h ot ——  — n J
—> Thin prism: Minimum deviation:
1_q0=A(M_1) 1. $1=02,01=¢2

Nmedium np sin (a02+A)
2. aob = A(nb - 1) ) aor 2. P medium = sin (A)

2
=A(nr-1)'a0}’= 3.¢1=92=¢o=a02+A
A(ny-1 A

(ny-1) 4.61= 2= 6p=1
3. Average 5
Aoy, + oo, )
0=ty =
ny= np ;‘ ny
4. ag,, - o, (Angular o n
size of dispersion) | 6. If d > ¢do or ¢ < do:
= A(np - ny) “a” increases
5. Dispersive power: See problems (29,30,31)
» P.136
R = ny - 1 7. Special case:
If ®1, ®, have same angle
of deviation . ®,-0,
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— Colors arrangement:

(0 Y G

greatest (A)
lowest (n, v)

"N, """ increase

&
N\

AN
7

"ag" increase

(V)

n-,

’

—> Some cases:

Lights falls normal: ¢$:1=0:=0 , A=
Light emerges normal: $>.=60,=0, A=0:
Light emerges tangent: 0 =90° , ¢2 = Qritical
CHAPTER THREE
— Volume flow rate:
V,
Q = T"l =A.v

3
. m .
Unit: m*"/sec,;* 60 = m3/ min

i vi_Ay 15 _dj
Ratiorule: —=—=5=—
Vo A1 r1 d1
r: radius , d: diameter
—> Mass flow rate :
mass
= = =pAv
Qm time p Qv p

Unit: kg/sec , kg/sec * 60 = kg/min .

— Equation of continuity:

Aivi=Av2,rivi=rh vy, Q=A1vi= AV,
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— Tube branched into different Areas:

Ai1vi=Ava + Asvs +.........

— if branched into equal Areas:

Ai1V2 = nA2V2, n : no . of branched tubes

—> Coefficient of viscosity:
f.d

T AV
— Volume flow rate Qv [m?3/sec]:

volume
Qv = =Av

time
—> Mass flow rate Qm [kg/sec]:

mass

Qm = =pAv=pQu

time

Vs

— Continuity equation:-

Ai1vi=AVv2, ri®vi=r?va, di?vi=d? v,

a) If tube is branched in to number of

branches of different areas:
A1 v1 = Az vot+ Az v+ Ag vat............

ri’vi=r22 va + r32 va+ ri? va +.........

di2vi=do?vo + d3? vz + da? va +...........

N

Ay

/L Az
OAM As
N

A

(5]

b) If tube is branched into number of same

AiVi=n A2 V>
r12 Vi=n rzz V2
di’Vi=nd;?V2 , n:number of branches

A;

V2
Aqvy V2 A;
V2

A;
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— Viscosity:
F= Av _ Fd
= Nvs 1 ’ Nvs = Av

Where nvs is viscosity coefficient

Units of nvs: [ N'S/mZ ) Kg/m,s ) ]'S/m3 ]

— Notes:

1. If there are many taps filing

container:
Vol Vol Vol
=—+ — y Vol: = Vol1 = Vol.
tiotal t1 t2
1 1 1
=—+— (see problem 3 P.150)

tiotal t ta

2. If many tubes connected with

different area and ratio of their areas

are given then use:
QV1 : QVZ : QV3
1 1 :1

o ) gatlay (L) Y g Baaly o el Qv ) el
see problem (4,5) page.150 4l

|Zi GRAPHS Qrierse !

1) Atsimple pendulum or stretched string:

[ disp
A ¢ t
)

2

t
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Maximum displacement
(Amplitude)
M

4)

5 S ———
t t
1 v (Hz)
5) ==
T
A )
Slope=—y=1—=1 ‘ i
Ax /T

1/T (sec?)

6) In case of same wave:

V=Av

V (m/sec)

4

A
_Ay_V
Slope = oy j
~ Slope=v NS
7) In case of tuning fork: Uap
5
N [no. of
cycles)
8) Slope=V v(Hz) slope=tanB
Va> Vg A

Because (Slope)a > (Slope)s

1/A(m?)

9) Slope=T=tan 0
Ta>Ts
(Slope)a > (Slope)s

A(m)

V (m/sec)
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10)In case of same mediumy, ()

V=Avo
“y_ Vo
SIope-Ax—l/l—Au
- Slope =V /A (m)
11)In same medium: Va
“v” constant depends on
type of medium
Av
12)V=2Av e
Ay A 1 | j
Slope=—=—=—
P Ax V v
~ Slope=T
V (m/sec)
13)S|ope =0 V (m/sec) slope=tan6
A
Ua > U B
(Slope)a > (Slope)s
A(m)
0: (reflection
14)Slope =1 angle)
61 (incidence
angle)
sind sind
15)1n2 = — OR n= .
sin© sin@ _
sind
sin
Slope = — ¢
sin 0

=~ Slope =1n2=n

relative OR absolute refractive index sin 6
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N

1
18) sin ¢pc=—
n

sin ¢

Slope =—5— =n X sin ¢
n
~ Slope=1

sin d>c

N

/n

sin 0,
- =n
sin ¢,

19)

~ Slope=n

sin B>

N

sin ¢2

20) d1=2
Slope=1

b1

45°
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22) A AR Ay
) Ay = r
Ay _ &y _
Slope—AX =T = Ayd
d
~ Slope =AR 7
i sin ¢
23)SIIrI LY n A
sin 0,
Slope=n
sin 81
24) ao: Minium angleof % 4
deviation v
Qof---
I R
o &1

25) Point (X,Z) = Apex angle (A)
Point (y) represents b,
minimum angle of deviation x

because at (y) ¢2 = 01

z 1
a
26) ap=A(n-1) y
A o
Slope=—y=—°=A
Ax n-1
- Slope=A
P (n-1)
n
27) ao=A(n-1)
Slope=ﬂ=A—n=l
Ax op A 1
1 v
=~ Slope = - . &
pe =+ N =
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mass

28)Slope = e

-~ Slope = Qnm
QmA > QmB

mass (kg)
A

time (sec)

Because (Slope)a > (Slope)s

29) ao=A(n-1)

Ay _%_
SIope-AX- A =(n-1)

~ Slope=(n-1)

30)ao=A(n-1)

31) Slope = 2
ope = time

~ Slope = Q
(Slope)a > (Slope)s
QVA > QVB

Vol {ma,l

Vs

time (sec)

32) Slope=5=V A

>R <

-~ Slope = Qy
S~ Qm=p Q
- Qm=p xslope

V (m/sec)

e

1/A (M3
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33)Slope =+ =V r?
72 V (m/sec)
Quv=Vmnr?
Slope =—

Qv =t x slope

Qm =p x nt x slope

1/r2(m?

34)

v
A

%

e

A,r2,d?

F AV
35)Slope =—=—
Nys d

F(N)

-

Nus(N.S/m
36) Viscosity coefficient My
depends only on
kind of material and
temperature _
f,d,A,v
F(N
. (N)
37) Slope=1=Fd
d
~ Slope =nsAV
1/d(m
38) SI d v ¥
ope=—=nNs
) Slop A Nvs d
A(m?)
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39) S| £ A
) ope—V—r]vsd

W .
3 s standard J) £ graph J) = unit 4 o
slope J) cuaiy el |

.................. ==q 2 1/A(cm?)

)
Wyl @il M1 dogomdl S @~

e Frequency: sec!, Hertz
m3

e Qu (volume flow rate): —

sec

Kg

sec

e Qm (mass flow rate):

N.s
* nys (viscosity coefficient): — OR ——
m m.s

J.s

OR Pascal.sec OR —3
m
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Mnitz and prefixes

“mall units: - Bizg unit=: -

x]1(0? x](F

mo (mille) unit Elkilal 1 unit
L [ e

x10 ° x10P
P (micro) unit Mimega) L unit

{—1 %106 < x10-¢

x]1(0 * x] (P
n (nano) unit G(Giga) | L unit

af.—-l »109 -E—] »x410-2

x]1(r ! x] 0"

d (deci) | 5 unit T (terra _%, unit
<] =10 2‘| x10- 12

l_

J/_

x10-15
F (femto) ——  L—= unit direct converstion
lemio) —
»x1015
x]1(r ¢ em = 100 m
P ( Pico J | 5 unit ot = 100 %
'£h|""‘1':llz o = 100 % nf
A® T Ingztrom ] s =100 ™n 1 Ton = 1000 ke
T
%] 2 1 liter - 10F o
Cent i | 5 unit I |
» 107 Ez = 1000 zram
hector (h) unit me = 100 ? o
ﬁ—ﬂJlﬂr—*I—) o? = 100 o
m fec —= x 1!—? Em/h
Em/ h —= x % mf s ec
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