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 further reference 

books
1. Biology - The science of life IV Edition - Wallace, Sanders - Ferl  

Harper Collins College Publisher.

2. Silver Burdett & Ginn Life Science - Silver, Bundett and  
Ginn Inc.,USA.

3. Indian Wild Life The Great Wildlife series – APA publication.

4. Reader’s Digest (Wild animals) (forest) - The Reader’s Digest   
Association Ltd. London, Newyork.

Websites
 www.en wikipedia org/wiki/forest 

www.en wikipedia org/ wiki/plants

7. M e\q @$T sT>TqT ?

 m) eTqeTT #qT qsT e\q 
 _) +Te\ ydeTT\ nes<eTT *Z+#T
 d) eT{| bs\qT VsZeTT #jTT

8.   $#DsV+> #qT qsT n&e\ HXqeTTq <] rjTTqT. ~ m esbeTTqT 
Z+#TqT eT]jTT es<\ <] rjTTqT?
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 eqeX  +<qeTT

sVeH MT *jTTH ? nqT 8e s> #<Te TH&T. nqT bsX\ d\T MT< 
y&T. n +& s\jTeTTq sT ysT. n dVA<sT&T X\ dT 
ysT. sVeH T+eTT, yjTTbsTTqT|j+ VseTTqT e+&<sT.

| eTT\ sVeH T+duT\T @@ +<qeTT\qT |j+HsT. |{, &d 
eT]jTT <M]+#&q |{*jT+ yjTTe.

+<qeTT\T
eTT 3.1                                                             T T

     (i) eqeX (ii) +<H $j+# yVqeTT\qT ysT|s |{ yqT.

3. H\u>TZ eT]jTT |{*jT+

>* eT+& wX y\Te]+#   
|<seTT\qT +<qeTT\T n+{sT.

 +<eTT\T
u$T qT+& w]+#& eT]jTT 

+<qeTT\T> L& |j>|& dVeTT> 
\ueTjT |<seTT\qT  +<qeTT\T 
n+{sT.

H\u>TZ, eTT& qH eT]jTT dV yjTTe 
n+{  +<qeTT\T n+{sT.
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3.1. \u>TZ :
\u>TZ \ueT>T

us<XeTT 1774 e d+eseTT u>TZ 
>qT\T bs+_+#&q$. H\ u>TZqT  #d 
||+# <XeTT\ us<XeTT 3e qeTTqT 
$TdTq~. ||+#eTT 2/3e e+T u>TZ 
\\T nyT] eT]jTT #H >\e.

eT&T e+<\ ju $T*jTH 
d+eseTT\ eTTqT|, = yTT\T |< 

|sY eT]jTT edt yTT\T> |] jTT+&qT. 
 yTT\T u$T n&T>T u>eTT |P&& 
y&$T eT]jTT |&qeTT e\q eTT\T> 
|eTT #+~ e+&qT. $qeTT #+<T #T+&q 
 yTT\T n<TeT& u>TZ> jsjTqT.

H\u>TZ |<qeTT> sq+ +&T 
e\q, #bsTTq yTT\ qT+& <q+>  
H\u>TZ @s&TqT ss+Carbonisation

 n n+{sT.

 eTT 3.2                                                                      T T
H e\dq$ > sT, dT,
 sT, \T, |sY yTT eTT\T.

|j> $<qeTT
 �  HqT  > sTqT 

rdT=+{. eT]jTT < n&T>T 
u>eTT qT+& 2 n+>T\ mT 
es dT +|. s 
=+ { bd = \qT,    
|\\qT       eT]jTT |sY yTT 

 �  s+>T esT\qT >T]+. 

 �  yTT\ bs| 2 n+>TeTT\ mT es =~ =~> eT{ yd.
 �  s+&T yseTT\T q sTy { =\+. eTs s+&T yseTT\T m+&u{. 

s+&T dT bs\ eT< eTT<\qT HqT >eT+.

sT sT

B 15 s\ 
es +#+& 

sTy 15 
s\T 

sTy 15 
s\T 

\T
 dT  dT

 dT  dT

 dT
\T \T

& H\ 300 $T*jTH 
d+eseTT\ eTTqT|

sT 
100 $T*jTH 

d+eseTT\ eTTqT| 
eTT] #bsTTq yTT\T

s 

eT]jTT 

eTT] H\u>TZ

eTT\qT dT| yd. < s+&T yseTT\T nf +. 
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MT \T 

 ● deTT<+# e]+#&q &/Ts< 
H\ H\u>TZ jssTTq|&T  
n~ n~ >+< X * 
jTT+T+~.

 ● V  &s H qT H  *|      
eT+& +#  TqT < V  q # s    n      
n+{sT.  eT+&+q|&T, +<q| 
nTe\T $& >= &  w  X     
sTT.

H\u>TZ d+|TqeTT
H\u>TZ   dV q\ eTT.  B

jT+<T sH  d#d qT eT]jTT           
d+j>s|+qT +T+~.  d+j>       
s|+ sH uT V&H, nH, 
H{H eT]jTT >+<eTT +{sTT.
3.1.1  H\u>TZ s\T

H\u>TZ sH X nqTd]+, 
 +~ s\T> eZ]+#e#TqT.
1.|{Peat      ~ y T T< {  |   T{ +         
\_+#TqT.  ~ # e H >\      
s  eT T .  BjT+<  T 1 15 s  H             
+T+~.   * q|  &  T ,  m   e b>    
y\Te&TT+~.
2. *>{Lignite  ~ >< TeT s+>T  
+T+~.  BjT+<T 2533 sH     
+T+~.  *q|&T ~ L& |{eH  
me b>qT y\Te]dT+~.  ~ $<T#
 #jTT |j>|&TT+~.
3. _T$Tqdt u>TZ B yT    u>TZ n
 L& n+{s T.  BjT+< T 458         
sH +T+~.  ~ >V +<qeTT>qT  
eT]jTT b]X$T +<qeTT>qT |j>
|&TT+~.

Bituminous

Lignite

Peat

Anthracite

*>{

TTd 

+d{ 

4. +d{ u>TZB {q  >{u>TZ 
n L& n+{sT. ~ u>TZ\+{+f   
H >\~.  BjT+<T 877 sH  
+T+~.  ~ me wX dT+~.
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\ u>TZ Xd<eTT  / Destructive distillation of coal 
>* +& H\ u>TZqT y&#jTTqT $HX d<qeTT n n+{sT.

H\u>TZ

s d]{ 
B|eTT

u>TZ yjTTe

<e nyj

u>TZ sT

1.  ‘B’ > >=+ qT+& y\T|* y yjTTeqT >eT+#+&.   yjTTeqT        
eT+&+q|&T_________ B {, y\Te&q yjTTe H\ u>TZ yjTTe n 
eTq *jTT#Tq~.  

2.  ‘B’ nH > >=+ jTT n&T>T u>q_________s+>T ne|+ eTq                 
q&TT+~.   q\ ne|+ u>TZsT n>TqT.

3.   |&T, u>TZsT |q q <y y\T|* rd ms*dt + |+q 
n|&T, n~ ms*dt  _________ s+>T esT #+~+q+<Tq,  
 seT #|>\+.  <e+ jTT ydqqT |*q|&T, n~ <TsdqqT      
eT]jTT u]+#~>qT +T+~.  eq, @s&q <eeTT nyj <eeT 
#|e#TqT. 

4.   ‘A’ nH >=+  _________ neb  eTq+ >eT+#>\eTT.   ne|+  
H\u>TZ n>TqT. 

eTq+ qT>=q $wjT+    H\u>TZqT $HX d<H >T]#dq|&T, <e nyj, 
H\u>TZ sT eT]jTT *q u>TZ\qT @ssTdT+~.

B

A

  eTT 3.3                                                                         eT+ >eT<+

eTq e\dq$ b& H\u>TZ, s+&T eTsT>T >={\T, s+&T > >={\T, THdH B|+,
 +{s+<| ssT _s&,  s+&T s+<eTT\T >\ ssT _s& eT]jTT =+ sT.
|j> $<qeTT‘A’ nH > >=+ b& H\u>T ZqT eT]jTT ‘B’ nH >  
>=+ { rdT=+{. THdH B|+ dVjT+ ‘A’ > >={ yTT< =~    
d| y&#d. sTy u>T> ms> e#Tq+es y&#d. |&T, eTq+ @$T
 >eT+#>\eTT? 
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•  ||+#eTT yTT yTT<{ |{*jT+ 
u$ .X. 185 nyT] 
|j  e&q~.

•  m$T~ d+eseTT\ s           
.X. 187  n+ q+<* 
eTyT nH|<XeTT eTT&qH 
|&q~.

\ u>TZ j>eTT
 s eTqeTT $j+# H\ u>TZ u$T 

jsjT+<T dTesT 1 d+eseTT\ \eTT 
|&TT+~. eTqeTT $j+# H\u>TZ +f me 
H\u>TZqT eTqeTT jsT#jTT#THeTT.
3.2. |{*jT+ 

= $T*jTH d+eseTT\ eTTqT| #bsTTq +Te\T 
eT]jTT eeTT\T deTT<| n&T>Tu>eTT #s&q$. n$ 
yT| dT eT]jTT +eT{ bs\# |& n~ |&qeTT      
eT]jTT c>\ e\q |{*jT+> |]esqeTT #+<qT.

3.2.1 |{*jT+ \ueT>T 
|<qeTT> |{*jT+qT  #d <XeTT\T nyT] y{, 

s, |]j, sc eT]jTT yT. us<XeTT n+, >TsY 
eTVsw eT+usTT q bseTT eT]jTT +<|<X ><e] 
eT]jTT c b]yVb+eTT  eT]jTT $TH&T y] b]
yV b+eTT\T u$T e e\q |{*jT+ \_dT+~. 
eT& qHqT  q\ <eeTT> u$ qT+& | rjTT<TsT.

3.2.2.eTT& |{*jT+T X~ jTT

|{*jT+  eTT<TsT es| qH+{ <eeTT. ~ |{*jT+ 
yjTTe, |{, &d, +<qqH, bs|H yTqeTT yTT<\>T $$< 
n+XeTT\ $TXeTeTT |{*jT+qT + d<qeTTq >T]#d 
+ d<q| >=eTT\ <s $$< n+XeTT\qT ysT #jTTqT

eTVdeTT<eTT

3-4 $T*jTq d+ |PseTT

5-1 $T*jTq d+ |PseTT

eTVdeTT<eTT

dT eT]jTT eT{

eTTsT eT]jTT yjTT |D+

\u>TZ T\T |j>eTT\T
H\u>TZ yjTTe e+ #jTT jT+<T +<qeTT> 
<e nyj msTe\qT jsT #jTT

H\u>TZ sT
bd\T, s+>T\T, $s+qeTT\T, 
sd>T+&T eT]jTT |\T&T |<seTT\qT
jsT #jTT

*q u>TZ
+<qeTT>qT eT]jTT  j
jTs>qT |j>|&TqT.

\u>TZ T\T eT]jTT y{ |j>eTT\T / Coal products and their uses

MT \T

1000 .>. \ u>TZ$HX d<qeTT
• 7 . >.\ *q u>TZ
• 1 s nyj
• 5 s H\u>TZsT
• 4 MT3\ u>TZ yjTTe +T+~.

|{*jT+ eT]jTT 
dV yjTTe js>T
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|{*jT+ XBs n+{sT. ysT ysT eTsT>T qeTT\qT *q nH <eeTT\ $TXeTeTTqT 
y&#d sTy #\s#T <s ysT |s#T |jTqT +d<qeTT n+{sT. eTT& 
|{*jT+qT yTT< dTesT 4C es =*$T y& #jTT<TsT. eTT& qH uweTT\T 
>|s+ | u>eTTqT #]q+H n$ y{ eTsT>T q ne~ { d+|TqqeTT #+<TsTT. 
|{*jT+ qT+& \_+#T $$< n+XeTT\T +~ |{ e&jTTq$.

n+XeTT |j>eTT\T

|{*jT+ 
yjTTe  >V +<qeTT (LPG)

|{ yVq +<qeTT

sdH bsTT eT]jTT C{ 
$eqeTT\ +<qeTT

&d us y{sT 
yVqeTT\ +<qeTT

+<q qH +<q\T

+<q qH X +<eTT\T eT]jTT 
z&\ +<qeTT>

bs|H yTqeTT  =y=T\T, yd*H

_TyTH s+>T\T, sV<sT\ 
|]\ seTT

>|seTT

 

MT \T
|{*jT+ eT]jTT dVyjTTe\ qT+& nH |j>s |<seTT\T \ueT>TsTT.  

|<seTT\qT |{sjTqeTT\T (Petro chemicals) n n+<TsT. ~ &s+T, |#T\T, b*BH 
eT]jTT eqe] bd\T jsT #jTT |j>|&TsTT. dV yjTTe qT+&     
\_+# V&H yjTTe msTe\T jsT#jTT |j+|&TTq~y|s+> n+ 
beTT * +&&eTT e\q |{*jT+qT q\+>s+ (Black gold) n+{sT. 

4 - C |{

sdH

&d

+<q qH

+<q qH

>4C _TyTH

eTT& #eTTsT
VsY

|{*jT+ yjTTe
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3.3. dV yjTTe

dV yjTTe @s&T

Ts< H\ yTT\T eT]jTT eTT] sT[ 
$qeTT #+~q|&T H\u>TZ  |{*jT+ 
>qT\ dVyjTTe jseT+~. B 
jT+<T  MT<H e+&TqT.

3.3.1 \ueT>T 
|s, sH, eTVsw, +<|<X, 

c, ><e] $TH&T y]& \ 
dV yjTTe \\T $seTT> eq$.

eTT 3.4                  T T
H e\dq$  > u{, \T,     

 |\\T, e< eTT eT]jTT s+||  bT.
 $<qeTT  >dqT rdT+&. <jT+<T 
= \T, | \ \T, e< eTT\T               
eT]jTT s+|eTT bT yjT+&. |eTT 
#|q $<eTT> { bjT+&. dTesT 2 
s\ bT nf +#+&. sTy dqT 
] #&+&. eT+&T#Tq |\qT < eT 
<>Zs +&. dV yjTTe  y\Te&TqT 
MTsT >eT+#>\sT. |\ |+T= eT+&TqT.
 HqT qT>=q $wjT+ eT+&T#Tq yjTTe  
dV yjTTe n *jTT#Tq~.

CNG eT]jTT LNG

1.  CNG d+|& dVyjTTe 
2.  LNG (<M dVyjTTe

CNG n~ |&qeTT e< \jTT+#&TqT. 
nsTT LNG n #\ <es|eTT +&TqT.  
CNG j e s>TqT.
CNG jTT |jeTT\T eT]jTT 
|j>eTT\T
1. ~ e \Tw +<qeTT 
2. >V\qT eT]jTT s>seTT\qT B 

jT<<eTT> eT+&+#e#TqT.
3. nH sjTqeTT\ eT]jTT msTe\ j 

bs+u |<seTT> |j>|&TqT.

MT \T
< y>eTT eTq+ |{*jT+qT 

$jd 25e d+eseTT H{ 
|{*jT+ eqsT\T |P]> ]bsTT.

eTq*

Hy*
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3.4. dV esT\T eT]jTT y{ ne~
||+#eTT dVeqsT\T eqe# 

]>q $j+|&T e\q n$ # 
=+<s> ]bjT |e<eTT b+ q~. H\
u>TZ, dV yjTTe eT]jTT |{*jT+ \\T 
|P]> n+eTjT |e<eTT b+ q~. eq 
eTq+ = |ejT   eqsT\qT qT>=q 
e\dq nedseTT @s&q~. dV eqsTq 
dsX, |eqX eT]jTT {X yTT<\>T 
y{ eTqeTT ~ es |ejTeTT\T>  
n\yT#dT=+{$T.

dV      esT\T ] be  \ee~
H\ u>TZ

|{*jT+ 

 dVyjTTe 

148 d+.\T
40 d+.\T
61 d+.\T

~ ec <T
• e Hq>sT m<T\ +& ysT.
• HqT sT yTHqT. 
• H=&T C{ $eqeTT y&T. 
  n =&T m<T\ +& y&T.

2. >*eTs\T : >* eTs\qT >T]+ eTq 
+<s *dq<. y{ jT+<T b&yq u&T\T 
 &qy \T|&+{sTT. >* Mq|&T 
n$ u$T+ &qy $<TTqT  #sTT. 
# es >* eTs\T $TH&T jTsY, 
nsysTTyTT[, |\&+ eT]jTT &eT+>+ 
yTT<\>T # H\= jTTq$.

|ejT X esT\T
1. Je&d  : jH qH +{ XFjT 
qH\ qT+& qeTjT +<qeTTqT Je 
&d n+{sT. C{bqH, yTT Cq qH, 
ds + qH, |+\ qH, e]e{ 
qH eT]jTT ssT $T\ qH yTT<\>Tq$.

3. sX : dsT&T n+ |<qyTq X 
eqsT. dsT&T < u$T jT+<T JesX\T 
e+#e. |sq \eTT qT+& eqe&T 
ds X |j+#T=qT#TH&T. sX 
i s sY\T ii s { VsT eT]jTT 
iii s |TeTT\T yTT<\>T y{ eT\+> 
|j+|&T#Tq~.y&T q X eqsT\T

4. |& yjTTe(Gobar Gas)  >* +&, e 
|& q T   |   j  T    s q|  &  T  |&                      
yjTTe \_d  T +~.  BjT+<T | <  q+>                
MT<H eT]jTT =~> <H\T +{sTT.  ~       
>MT b+\ e+#jTT eT]jTT         
jT+\T q&T| $]$> |j>|&TTq~.
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3.5. { CeTT 
3.5.1. V&`uw +<eTT 

V&H eTeTsTTq |ejT 
+<qeTT n>TqT ~ |]XueTsTTq +<qeTT 
B eT+&+q|&T sT eyT @s&TqT. 
n+> B jT+<T n~ X jTT+&TqT. 
~ >* \TweTT #+~+#<T.
3.5.2. \ d+ <eTT 

s+&T  n++f me *q 
|seT +<eTT\T \TdT= +< X                  
y\Te]+#T |jTqT #\ d+qeTT n+{sT. 

 |jT n~ c> nedseTT. #\ 
d+qeTT >~ c> e< L& sT>TqT.

3.5.3. &T T+& MT<
dJe\ e\q &T |<seTT\T 

$qeTT #+~ MT<H yjTTe js>TqT. 
< bT sH&j& eT]jTT V&H 
d& L& eT*qeTT\T> y\Te&TsTT. 
eT*qeTT\qT =\+q sTy MT<H yjTTe 
deTse+yTq +<qeTT> |j>|&TT+~.

MT  \T 
 us<XeTT, |{*jT+ d+s |]X<H d+|TeTT, yVqeTT\T q&||&T 
|{/ &dqT b<T| #jTT |j>s d#q\T q~. y] d#q\T 

 ● Mq+ es dsyTq eT]jTT  ydsT y>eTT yVqeTT\qT q&b*.
 ● =+d| yjTT+&e\dq d+<seTT  {|  e< yVq| jT+eTTqT 
b*.

 ● fsT jT+<T d]jTq >* |&qeTT +&T C> eV+#*.
 ● yVqeTT | eT< F sV b{+#*.

“ H{ e< -
s|{ e< ”

“eTqeTTq&# | yT\T 
eTq  sT |{qT 
eT]jTT  sE J$ 

< #dT+~.”

 e  

sT |
{ 

eyT 

 <TDeTT
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eT+eTT

I. d]jTq de<H m+| #d yjT+& 

 1. @ s| H\u>TZ n~ X+ sH  +T+~.

   a *>{          b |{     c _T$Tqdt     d +d{

2. >V\ |j+# H\ u>TZ syT~?

   a *>{          b |{     c _T$Tqdt     d +d{

3. H|H  sdss| >\T < qT+& \_sTT.

   a H\u>TZ yjTTe b u>TZ    c H\u>TZ sT   d <e nyj

4. C{ $eH |j+#& +<qeTT.

   a =jT          b +    c |{*jT+     d bdsdt

5.  +~ y @~  +<q+.

   a =jT          b +    c |{*jT+     d bdsdt

II \qT |P]+#+&
  1.LPG jTT $d s|+ _________.

  2.yjTT d*+&sY LPG _________s|+ \jTT+#&TT+~.
  3.CNG jTT $d s|+_________.
  4.H\u>TZ |<q eT\eTT_________.

  5.dV yjTTe |<q+>_________ +T+~.
  6.>* +& y&#jTTqT _________ n n+{sT.
  7._________ b<$T X eqsT.
  8.Hy* \ueT>T H\u>TZ_________.
  9. eTsT>T H & *q <eeTT\ $TXeTeTT\ qT+& $& $& <eeTT\qT ysT    

#jTT |jTqT _________n+{sT.
10. j _________ jTs> |j>|&TqT.



H\u>TZ eT]jTT |{*jT+

144 145

$C
q

 X
g

eT
T

III +~ y{ de<H\T yjT+&.
1.  seTT>] T+\T LPG yjTTeqT |j+#T e\q Vs =+<s>  

e+&TsT.  nsTT, ydT\T>] T+\T Vs e+&T n~ deTjT+
 rdT=+THsT.  s+ @yTjTT+T+< #|>\s?

2. d]|& qT qT+&
a H\u>TZu>TZ yjTTe nsTT |{*jT+      _________
b LPGb|H eT]jTT fH nsTT dV yjTTe   _________
c &d|{*jT+ nsTT Je &d   _________

3.   +~ |{qT C>> #~$, e+#jTT @ +<H y&e\jTTH   
s]+#+&.

     
=jT <e |{*jT+ yjTTe

b> @s&TT+~ b> @s&<T

e ]| $\TeqT *jTTq~ n~ ]| $\TeqT *jTTq~
e+&T # deTjT+ |&TT+~ e+&T e deTjT+ |&TT+~

&< @s&TT+~ &< @s&<T

4. sseTT nq> MT$T nsyTq~?
5. H\u>TZ eT]jTT *q u>TZ\ eT<>\ & @$T{?
6. |{*jT+ eT]jTT |{\T eT<>\ & @$T{?
7.    eT&T <e|<s\T A, B eT]jTT C \ jTT eTsT>T H\T esTd> 2°C, 17°C    

eT]jTT 25°C n>TqT.  <y\ $TXe d<q+>$+q|&T, d<q b n&T>T 
u>q $T*jTT+& <eyT~?

8.    eTqeTT |dT + H\u>TZ, |{, &d eT]jTT LPG nH +<H\qT |j+#T            
#THeTT. $ |P]> ]b, sue \+ e+#jTT, yVH\T q&T|,       
s>s\T q&T| w <eT>TqT.  n+<Te\q eTq |ejT X eqsT\         
neds+ @s&+~.  MTs= jTTe Xdy>, |ejT X eqsT\qT qT+&.

9.  H\u>TZ s\T eT]jTT y{ sq XeTT\T +< e&q$.  n~ ]|    
$\TeqT b+<& @ H\u>TZqT |j+#*?

   *>{   25 qT+& 35 sH
  _T$Tqdt  45 qT+& 8 sH
  +d{  87 qT+& 7 sH



H\u>TZ eT]jTT |{*jT+

144 145

$Cq XgeTT

IV.  +~ y{ s\T nHw+#+&
1.  <TujYT, ~ ns_j, nT<_ yTT<\>T <X\T dMT| \+ <qe++> e]q$. 

syTyTjTT+&e#TqT?
2.  | d+es+ e] H\ ] Xys+ s 83 >+\ $T*jTq eT+~ y] +{     

qT |yjTT<TsT. syT$T?
3.

+eT{ eTdq  
s =jTqT \T=jTqT \T

A B

A qT+& &< eyT \_dT+~.  B qT+& *q u>TZ \_dT+~.  s #|+&.
4.  +~ $<+> ys\qT MTsT #~$jTT+&e#TqT.

+{ <Tsq d+u$+#& syT$T? eTT+<T C> #s\qT d+#+&.
5.  u>TZ >qT |#jTT ]\T +<sY <T\T> {] Bb\qT u |#d$  

y&T<TsT.  syT$T?
6.  eTq +{ e+>~ LPG yjTTe d$+q|&Tleakage MTs$T #jTT<TsT?         

<>Zs q LPG &\sT>] d+|~+ \TdT+&.
7.  LPGqT yjTT sY eT+&+#>\eTT. nsTT yjTTsY =jTqT eT+&+# 

eTT.  syT$T?
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V.  |sq[Field Trip]
1. Hy* u>TZ > d+<]+#+&.
2. eTq* |{*jT+ XBs +<CPCL d+<]+#+&.

VI.   +~ y MT qq jT\qTProjects |jT+#+&. 
      jT\qT |P]#jT+& eT]jTT  FA(a)  #s+&.

1. yssT |{*jT+ T\qT d]+ MT s> >~ |<]+#+&. @yH ~+{
2.  |ejT X eqsT\ eTT *| |q |eTTposter\qT jsT#jT+&.  

@yH ~+{
3. +<qeTT b<T|qT >T]+ *| H<\qT jsT#jT+&. @yH ~+{
4. >*eTs\ |#jTT e~]\qT ]+#+&. T|
5.  H\u>TZ yjTTe, b&TdsY yjTTe eT]jTT {yjTTe +& n+X\qT >eT+ 

y{ |j>* qT+&. |d\T < n+s\ internet) +< d+<]+#+&.
6.  MT +{ y& |{\T/&d/ CNG/LPG/ sdH eT]jTT $<T# $j>         

|]*+#+&. H\ $j+#T $<T# eT]jTT +<q |]e* >+#+&.   
X    b<T| #jTT >T]+ MT T+ duT\ d\V\qT  d#q\qT e+&.

7.  |{ + y[ n# \_+# $$< s\ |{\T eT]jTT &d\qT qT+&.    
|   |<s+ jTT d+|TqeTTqT qT+&?y\  <T @<H esT\T
qy?

FURTHER REFEREnCE 
Books 

 Advanced organic chemistry     -  B.S. Bahl and Arun Bahl - 
S.Chand & Company Ltd.,

Websites

 www.en.wikipedia.org/wiki/Non-renewable _resources.
 www.bbc.co.uk/schools/gscebitesize/physics/energy/energy_resources
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eq eT]jTT yT dVTs\T *d $H< 
j y[]. ysT =+>= d\qT 
d+<]d q+<eTT> qT+&]. qT+& 
eq q eTTKeTT| eTqT + |&TqT 
>eT+#qT. #TT |\ y> yT 
dVTs\T #  <sDeTT 
|T=jTT+&TqT >eT+#qT.  + m& 
qT+& e#qT? mT e#qT?

dsT + <sDeTT| |& yqT eTs* 
n~ eq eTTKeTT| |&qT. 

+ |sesqeTT
 edTe jTT |]\+| + |& 

yqT eTs\TqT |sesqeTT n n+<TsT. 
+ |sesqeTH <wjTeTT e\qH eTq 
qT\ eTqeTT #T q | edTeqT #& 
>\T>T#THeTT.

+ sTE esZeTT |jD+#TqT.
                                                                                                        

+ |jD+#T esZeTTqT  sD+ 
dkeTT. B  uD| >TsT *q 
dssK d+#e#TqT. uD| >TsT + 
jTT ~XqT d+#TqT.

s+&T  n++f me sDeTT\T 
+ |+eTTqT @ssTksTT. sDeTT\T 
de+seTT> q# < de+s + 
|+eTT (Parallel Light Beam) n n+<TsT. 

sDeTT\jTT  _+<Te e< *d 
(+B]+),  +BsD + |+eTTqT 
@ssTksTT. sDeTT\T  _+<Te qT+& 
jT y[qT+&q, < $eTTFsD 
+ |+eTT n n+<TsT.

|]#jT+

 sDeTT

de+s sDeTT\T (|+eTT)

4. + eT]jTT <

+BsD 
|+eTT

$eTTFsD 
|+eTT
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|]  + sD |q sDeTT  
(incident ray) n+{sT.

 eTT 4.1                                                                               qT #qT

 H e\dq$ &sTT+> eTT, De, deT\ <sDeTT, {]{.
|<     &sTT+> eTTqT, De eT]jTT deT\ <sDeTTqT |+ #|q $<eTT> 

neT]. De dVjT+ n_\+eTTqT eT]jTT yssT DeTT\ |q 
sDeTT\qT ^.

•  {]{ qT+& + sDeTTqT ^jT&q  sK   
y+& |d]+#TqT> #d, |ses q sDeTTqT  
^.  

• |&T |sesq DeTTqT =*. 
•  yssT |q DeTT\ | |j>eTTqT #d |k

|sesq DeTTqT =*. 
• $\Te\qT |{ +<T|s.

e.d+.         i          r

 HqT qT>=q~: ______________________

|sesqeTT #+~q sTy |sesq \eTT 
qT+& y\T|* y + sD |sesq 
sDeTT (reflected ray) n+{sT.

+ |qeTjT _+<Te e<  
\+eTT> ^jT&q sKqT n_\+eTT  
(normal) n+<TsT.

+ |qeTjT _+<Te e< n_\+eTTq 
eT]jTT |qsDeTTq eT<>\ DeTTqT 
|qDeTT (Angle of incidence) n+{sT.

+ |qeTjT _+<Te e< n_\+eTTq 
eT]jTT |sesq sDeTTq eT<>\ DeTTqT 
|sesqDeTT (Angle of Reflection) n 
n+<TsT.

|sesq \eTT
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nqT$T (Inference)

1. |qsDeTT, |q_+<Te e< 
^jT&q \+eTT eT]jTT |sesq 
sDeTT njTT  \eTT +{sTT. 

2. |qDeTT R |sesqDeTT. 

4.1  |sesq jTe\T 
 (Laws of Reflection)

1.  |qsDeTT, |sesqsDeTT |q_+<Te 
e<   ^q \+eTT n  
\+ +{sTT.

2. |qDeTT, |sesqDeTTq deqeTT.

i = r

 eTT 4.                     eTq+ #+

eTq e\dq$ =jT, { n<eTT\T, 
\, yTsT>T#jT&q #\TessTT, eTT.

|<
•  dT=q n edTe\ |]\+| eTq 

eTTK+ q|&TT+<y #<eTT.

HqT qT>=q~ 

____________________________

____________________________

____________________________

____________________________

 

|      eTT qT+&  , edT e \ jTT              
yTsT >q \eTT eyT eTqeTT eTq   
eTT #&>\T>TeTT.

#<]q |sesqeTT e\q |sesqeTT    
 eTsVyT |_+eTTqT @ss#<T.
4.1.1 eTdV eT]jTT eTsV 

|sesqeTT\T (Regular and Irreg-
ular Reflection)

 yTsT>q \eTT| \T>T |sesqeTTqT 
eTdV |sesqeTT n+<TsT.

 >sTq (yTsT>T) \eTT| \T>T 
|sesqeTTqT eTsV |sesqeTT n+<TsT. 

>sTq \eTT| +  ~X |sesqeTT 
#+<, n ~X\ y<\&TqT. B 
eTsV |sesqeTT n+<TsT.
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4.1. VQ |sesqeTT (Multiple Reflection)

q>\ <TDeTT, s| <TDeTT, , 
u\ |y+q y+H eTqeTT @$T 
#keTT?

eTq jTT nH |_+eTT\qT eTqeTT 
#&>\eTT. ~ mT sT>T#Tq~? ~ 
<sDeTT e\q @s&  jTT eyT.

>]w d+K |_+eTT\qT +<eqq 
<sDeTT\qT  ]w D+ neTseqT. 
e n<+  \ yqT u>eTTqT m|&H 
##T |jT+jTTHy?

s+&T deT\ <sDeTT\ dVjT+    
eTq \ yqT u>eTTqT #&e#TqT.  ~  
VQ|sesqeTT\ e\q d+u$+#T#Tq~.
4.1.3 VQ _+u\T (Multiple Images)

<sDeTT edTe jTT  |_+eTTqT 
eyT @ss#Tq eTq *jTTqT.

, s+&T  eT&T <sD\ dVjT+
edTe jTT nH |_+u\qT +<e#TqT.
{H VQ _+u\T n+<TsT.

 eTT 4.3                                                                      qT #qT                 

H e\dq$ deT\ <sD\T, =y=. 
|< 
•   <sDeTT eTT+<T  eT+&T#Tq 

=y= +. 
•  += <sDeTTqT yTT<{ <sDeTTq 

=+ DeTT +&TqT .
•  <sDeTT\ eT< yssT DeTT\T+&T 

| |jTqT #d. |k @s&q 
|_+eTT\ d+KqT +.

uVQ |sesqeTT\T 
eT]jTT  VQ _+u\T
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@s&q |_+u\ d+K eT]jTT 
<sDeTT\ eT< DeTTq eT<>\ 
d++<eTT 

   |_+u\ d+K R 
3600

DeTT
- 1

<sDeTT\qT <={ de+s+> 
+q|&T @s& |_+u\ d+K                     
>]weTT> qT+&TqT.

*&k| eT]jTT |]k|\T 
VQ|sesqeTT\ deTT <seTT> 
|#ksTT.

 eTT 4.4                                                           eTq+ #+                                                                                          
eTq e\dq$  s+&T deT\ <sD\T, nT f|.
|< 
• eTq s> $<sT\qT T> $u+#T=+<eTT.
• | T s+&T deT\ <sDeTT\qT <eTT. 
•  f| dVjT+   DeTT <sDeTT\qT neT] y{ eT<  edTeqT 

+#T<eTT.
• |&T @s&q |_+eTT\ d+KqT +<eTT.
•  <sD\qT yssT  D\ neT] | d+<s+q @s&q |_+u\qT + 

y{ d+KqT |{ +<T|sT<eTT.

eTT 4. dTeTT\ | |\                       qT #qT

H e\dq$ dT<eTT\ |f, deT\ <sD\T, |e\T.
|<

 •   dT< eTT\ |f m<Ts<TsT |\, y{ |sesq \eTT\T m<Ts<TsT> 
qT+&TqT s+&T <sDeTT\qT +.

•  yssT s+>T\T >\ s+&T  eT&T |e\qT |f +.
•  <sDeTTqy| |f q s+<eTT #d. s+<eTT e< <sDeTT| >\ |PqT > 

yd. |&T s+<eTT >T+& |f #d.
• |f jTT n y| deT\ <sDeTT\qT + | |jTqT eTs  #d. 

HqT qT>=q~  VQ |sesH\ e\q |e\ jTT VQ _+us&q+<Te\q n~ 
 |P\ e |+q~.

 DeTT  |_+u\ d+K

300

450

600

900
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sD |]|  (Mirror Periscope)

s+&T deT\ <sDeTT\ eT< @s& 
esTd |sesqeTT\ deTT |]k| 
|#jTTqT. B  >=| sD+ |\ 
|eTT #|qT s+&T deT\ <sDeTT\T 
450 DeTT neTs&jTT+{sTT. |&T 
>=eTT  es e< qT+& #&TeTT.

4. eueqeTT (Refraction)

eTT 4.                     qT #qT                                                    
H e\dq$ eT&T deqyTq <sD 

|{\T, $]q #>E eTT\T, n.

|<  
•  eT&T deqyTq <sD |{\qT 

dT= y{ |eTT #|&q 
$<+> *|.

•  {  ds n >=eTT 
_+.

•  B  =qqT  q s+<eTT 
eyT +&TqT eTd.

• eT]jTT =qqT |P]> eTdyd.
• |&T s+<eTT >T+& #d. 

HqT qT>=q~  VQ|ses H\ e\q  
VQ_+u\T @s&sTT. 

*&|

y\T|\ #T&q eTT

<sDeTT\T

n >=eTT

eTT 4.               qT #qT

H e\dq$ >E sT, |\T.
|<:  
•  >E sT d>+es { dT=          

 n+<T  |qT +.
  •  {>T+& #&> |\T $]qT   

|++~.
  •   |qT {qT+& dyd.
    |&T |qT #d.

HqT qT>=q~ ________________
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T + sDeTT\T  jqeTT qT+& eT]

jTT jq+ |jD+#Tq|&T < 
esZeTT esT #+<TqT. BH eueqeTT 
n+<TsT

sT |y| qT+& { #&TeTT. 
|\T e+qT |+#TqT. |\TqT {qT+& 
jT d |&T eTs #&> e+| 
|+#<T. | + |\T { q|&T 
e+qT |+q~. + sDeTT\T eTq 
+{ #s| y{ ~X esT#Tq~. n+<T e\
qH |\T e+qT> |+#T#Tq~. + 
m $#\qeTT +<T#Tq~ (e+>T#Tq~)? 

$#\q ~X  s+&T jq\ k+<\| 
<s|&jTT+&TqT. n~ k+< >\ 
jqeTTqT k+<s jqeTT n n+<TsT. 
< >E

e k+< >\ jqeTTqT $s 
jqeTT njTT n+<TsT. < >*

1. + $s jq+ qT+& k+<s 
jq+ |jD+#Tq|&T n~ 
\+eTT y| e+>TqT.
< >* qT+& >E   

i

r

k+<s

$s

 J$+ eueqeTT e\q @s&T 
|*\T
1. >dT { >\ |+&T eueq+ e\q 

|<~> |dT+~.
2. eTT~+q nseTT\|  >E ~yTqT 

+q|&T nseTT\T =~> | qT 
|ksTT.

3.  d$T+> |P < nd\T T+f 
e T +&T |dT+~.

4.4  d+|s+s |sesqeTT 
 (Total Internal Reflection)

k+<s jqeTT qT+& $s jqeTT 
|jDdTq  + sDeTTqT |]>D<+.

k+<s jq+ qT+& $s jq+ 
 + sDeTT |jD+#Tq|&T eueq 
sDeTT \+eTT qT+& <seTT> e+>TqT.

|qD| $\Te n~eTjT =\~  

2.  k+<s jq+ qT+& $s jq+ 
|jD+#Tq|&T + \+eTT qT+& 
<seTT> e+>TqT.
< >E qT+& >* 
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eueqDeTT L& n~eT>T#T+&TqT.

 ]w |qDeTT e<, eueqDeTT 
90°> qT+&TqT. |qDeTT jTT @              
$\Te eueqDeTT 90°> +&TH  
|qDeTTqT d+~>DeTT (Critical Angle) 
C n+<TsT.

|qDeTT $\TeqT +q n~eTT 
#dq#  kqeTT e<  sDeTT ~es 
|jT+q n< jqeTT  |sesqeTT 
#+<TqT. BH d+|Ps+s |sesqeTT 
n+<TsT.

 |qD| $\Te d+~>DeTT H 
n~eTsTTq#  sDeTT k+<s 
jq+ |sesqeTT #+<TqT. BH 
d+|Ps+s |sesqeTT n+<TsT.

d+|s+s |sesqeTT #+T 
+q\T
1. + k+<s jqeTT qT+& $s 

jq+  |jD+#eqT.
2. k+<s jq+ |qD| $\Te 

d+~>DeTT +f n~eTT> qT+&eqT.

4. eqe qT ̀  |_+eTT sb+T
eqe qT  +us eTTqT 

*jTT+&TqT. ~ edTe jTT |_+eTTqT 
s{H nH s| @ssT#TqT. s{H nH + 
d+~ H& >T\# e]+#&jTT+&TqT. n$ 
<H&T\ eT\+> yT<&T |_+eTT\qT 
#syjTTqT.

eqe +{ eTT yssT 
<seTT\ >\ edTe\qT ##T 
qT> Hu+seTTqT esT= dwyTq 
|_+eTTqT s{H| +B]+#TqT. ~ 
X* +&seTT\# >V+|&TqT. nq> 
X* +&seTT\T y#, d+#eTT\T 
#+<T <s eTT jTT Hu+seTT 
esT#+<TqT. B +{ dsTuT X 
(Power of Accomodation of Eye) n+<TsT. 
 keq eqe #<Te nqTL\
yTq <seTT 25 d+.T.  <seTTqT +{ 
jTT dw <sq w <seTT n+<TsT. ~ 
ejTdT uT esT#+<TqT.

X* +&seTT
(Ciliary muscles)

s{H (s) 
(Retina)

eTT
(Lens)

<H& (<wH&)
(Optic nerve)
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eTT 4.8                                                                 qT #qT

4.  (Sound)
eTq # nH s\ <qT\qT nqTeTT eTqeTT $+THeTT.  #jT&q < 

qeTTqT { esTqT. 

eTq #T >\ yssT < q\T

| eTTqT |]o*+, jT>T yssT XeTT\qT yjT+&.
1. ___________________           5. ___________________

2. ___________________           6. ___________________

3. ___________________           7.___________________

4.  ___________________           8.___________________
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 eTT 4.9                                             qT #qT                                                                            
 H e\dq$    V| |\,  >E >dT,  d eT>TZ,  eTT,  =jT eTT, edeTT.
 |< 

• | edTe\qT d]+.
•  V| & | edTeqT {. 

 | + qT+&, | edTe +|+#&+ e\q $_q <qT\qT @ss#TqTn >eT+#>\+.

+|dTq edTe\T <  #kj?

eTT 4.10                                                                                       qT #qT                                                                      
 H e\dq$ \, d\T. 
 |<

•   d\TqT dT= <  =qqT |eTT 
#|qT \| +,  # <&eTT> 
|T=+{.  

•  eTs= # d\T jTT d#>qTq 
eTs= =qqT  e<*. |&T d\T 

+|+#T s+_+q~. 
• d\TqT y . |&T +|H\T jTqT. |&T n~ @ < |{+#<T.  

eTT 4.11                                                                                      qT #qT     
•  y> >+qT  #d.
• sTy  qT| & >+qT ={.  |&T >+qT .

 • H # +|H\ nqTu +~.

 | \ qT+&, +|dTq edTe\T <  #kjT nseT>T#Tq~.
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4..1  |seTTq jqeTT nedseTT
eTT 4.1                                                                                   eTq+ #+

H e\dq$ s+&T  ||s  
 |   \T,   <s +, n Z |  \ \T.     
|<  
•  s+&T  dteTT |\qT 

dT=+<eTT.

qT+& $&|&+& +T+~. 
•  ] <seTT> \&  ||* y|> e{&eT eTq # |qT 

eTq #$ e< +#T<+. 
• eTs= | n e\qT dw+> $q>\T>TeTT.

HqT \TdT=q~ |Tq|<s\ >T+& < |d]dT+~.
eTT 4.13                                                                                    eTq+ #+

H e\dq$ s+&  T s    ( <   
#\Tes eTT\T), sT +|q T. 
|<
•   s+&T s < #\Tes eTT\qT  

<H={ ={.  < $+{.
•  s Ty y{ sT> \ T         

eTT+ {| <H={ ={.
•       T <>Zs #$ + XeTTqT $+{.
   s { @ssq < dw+>qT,      

n~+>qT +T+~.
HqT \TdT=q~ < <y\>T+& |d]dT+~.

 T $TT&T  T qT+& # <s+ *jTTH&qT=+<+.  TsT n          
|*q|&T nqT T e\qT m $q>\T>T&T?  m>+f, < >*>T+& |d]dT+~.

•  = | n&T>T u>eTT  q 
s+<eTT #<eTT.  <seTT jTT 
es\qT s+<eTT\ >T+& +~ qT+& 
<] sTy es\ nZ |\\qT 
&<eTT. n+<Te\ <seTT |\ 
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eTT 4.14                                                                                      eTq+ #+
  dH nseTTqT y+|#d <  >+C& |\ +#TeTT. >+C& 
|* >* yjTT |+| dVjTeTT jT =\+#TeTT. dH y>TH q|{, 
=~ =~> >* =\+#d] < \Vq+>, es eT]+ \Vq+> $q&TT+~. 
XSqeTT >T+& < |d]+|C\< ~ d+#T#Tq~.

< |kseTTq jq+ neds+.   < |Tq,<e eT]jTT yjTT |<s\ >T+&  
|d]dT+~.   < XSqeTT >T+& |d]+#<T.

ds+T\T

eTq J$+ < |eTTK  
eV+#T#Tq~. ~  ] H=sT 
d+uw+#T &&TT+~. eTqeTT 
e{&+& de#s ]=sT 
n+~+#TeTT.  #T q | s 
eT]jTT | edTe < |{dTq~.
4.. eqe&T  #jTT 

_>Zs> e{&+& <   &+& 
< H{> e sa+seTT #jT+&.

eqe\ ds|{ (Voice box) < 
]+> (Larynx)  <  neT+~. 
ds|{ jT+<T s+&T ds +T\T 
+{sTT. $ ds|{ n&+> k>BjT& 
y{ eT< @s& N* >T+& >* y\T|* 
|eV+# $<+> neT] +{sTT. eTqeTT 
e{&|&T }|]T\T >* H{              

 N*>T+& |eV+|CksTT. n|&T, 
ds+T\T +|+ < #ksTT.
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4..3 eqe #$ eT]jTT $&
eTqeTT  m $q>\T>T#TeTT?

+|+# edTe\T <  #kjT,     
 < jq+ <s n ~X\ 
|d]+|#jT&TT+< eTq \TdT.         
eTq  #e\  dVjT+  eTq+  <                      
$q>\T>T TH+. eqe #$jT+<T eT&T 
|<q u>eTT\T >\e. y{  u>eTTqT 
eyT eTq+ #&>\eTT eT]jTT < 
nqTu +<>\eTT. n< uV#$.

MT \T

 |sTw\  ds+T\T dTesT   
20 $T.T &e >*jTT+{sTT.     d\ 
$ 15 $T.T &e+{sTT.   q  |\\ 
# {> +{sTT. 

\Te\T (Semi Circular Canals) >*q 
nejTeeTT eT]jTT XeD H& +{sTT.

+|dTq edTe q #T>\ >*     
nDTe\qT +|+|CjTTqT.  +|H\T eTq 
#$e< #] #$ <=|# d]+#& #$ 
HeTT |+|&TsTT. n$ su] , 
< +|+|CksTT. su]  +|H\qT 
n+s#$ |+|T+~. n+s#$ qT+& 
|#<H\T yT<&TqT #sT <s eTqeTT 
< $q>\T>T#THeTT.

 |<THq < >{ edTe\qT eTqeTT 
m|{ eTq #$ <s>&<T.        
n$ su] u~+|CjT>\e. u~+|&q 
su] e\q $& |+#TqT. 

4..4. +|q |]$T, esq \eTT       
eT]jTT bq:|qeTT

edTe jTT eTT+<T`yqT #\qeTT\qT 
+|qeTT\T n+{s TsT HsT=jTTHsT. 
X<+&eTT  jsT#jT&q~. 
X<+&eTTq+<* | s+&T uTeTT\qT 
XS\T (prongs) n+<TsT. +~ u>eTTqT 
& (stem) n+<TsT.

XS\eTT\T

&

uV #$

XeD &

uV#$jT+<T #$ <=| (Pinna) eT]jTT 
#$ HeTT\T (Ear Tube) +{sTT. uV#$ 
jTT y\T|* u>eTT >sT s+ 
+T+~. #$ ey+q < #$ HeTT 
>T+& |jD+ HeTT es _>TT> 
k>BjT&jTTq |\T# s e< #sTqT. 
BH su] (Ear drum) n+<TsT. ~ n 
eTTKyTq $~ s]+#TqT.

eT<#$ <H={ \T|&q eT&T 
meTT\qT *jTT+T+~. n+s #$jT+<T 
#T\T #TT=jTT+&T nse\js        

 >{ ssT ~yT| X<+&| XS\qT 
=+&. n|&T @s& +|H\qT >eT+#+&.    
+|dTq X<+&eTT XeTTqT |{+#TqT.
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eTT 4.1                                                                                  qT #qT
 H e\dq$   &e eT]jTT y&\T >\   

s+&T ssT |{\T.
 |<  

•     &e eT]jTT y&\T >\ s+&T ssT        
|{\qT dT=+{.

•     <| { + y{ s+&T es\qT >{> 
 |T= y{ eT<>\ N*>T+& >* 
}~.

•  <  nsTTq~.

bq:|qeTT (Frequency) (n) :  dqT 
\+ @s]# &\H\ d+KqT q|qeTT 
n+<TsT. q|qeTT jTT |eDeTT Vs-Hz

esq \eTT (Time Period) (T) : +|q 
edTe  |P] +|qeTT < &\qeTT 
#jTT |f  esq \eTT n+<TsT. 
B jTT |eDeTT dqT (s). 

+|q |]$T (Amplitude) (a) : +|q 
edTe < deTkqeTT qT+& +< >]w 
kqu+XeTTqT +|q |]$T n+<TsT. +|q 
|]$T jTT |eDeTT TsT (m).

bq:|qeTT n eT]jTT esq\eTT T 
eT >\ d++eTT

bq:|qeTT jTT $eTeTTqT &\q 
esq \eTT n+TsT.

T = n
1

&\q esq\eTT(T)R1q|qeTT(n) 
eTq n\yfq nH <qT\qT, y{ 

#d edTeqT #&+&H eTqeTT 
>T]+#>\eTT. ~ m k<eTT?  
<qT\T ={ |eTT> qTq|& ~ 
k<eTeT+~.

 ● +|q |]$T eT]jTT q|qeTT 
nH s+& < jTT |<q <s\T 
n>TqT.

 ● < jTT |]eDeTT (e) < 
+|q |]$T| <s|&jTT+&TqT. 

4.. $q>T eT]jTT $q qT\T
20 Hz \  +f      e q|  qeTT           

(1  dqT 20 +|qeTT\ +f e)  
e T]j  T T  20000 Hz  \  +f   m   e               
q|  qeTT > \ <   qT\qT eTq # $           
$qC\<T. {H $q <qT\Tn+<TsT. 

eqe #$ 20Hz qT+& 20000Hz 
q|qeTT >\ <qT\qT eyT $q>\<T. 
 q|q ne~ $q<>T <qT\T n+<TsT.

4... |Tw (noise)

$q& +| <qT\qT (ss <) 
|Tw n+<TsT. s> >~ $<sT\+<s 
e{&TTq|&T n# |f < @eT   
|\TksT? n~ |Tw n>TqT.

, d+^ y<eTT\ qT+& @s&q < 
eTqeTT $ q+~keTT. $q& +|> 
+& < d+^ < n+<TsT.
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4...  \TweTT (noise pollution)
< qeTT @<q|{, @ 

|seTT>Hqq nkseTTqT *+# eT]jTT 
nqedsyTqTe+{ <  e& < 
\TweTT < X \TweTT n+<TsT.
X \Tw+ e\q @s& Tw*\T

 ●  nkT> n~ e >\ |Tw  >T]
jTq# n~ su] u~+#TqT.

 ● n~ e >\ |Tw e\q qseTT\ 
q eT]jTT n~ s |&H >T] 
neeTT.

 ● <qT u~+|CjTTqT, & |+#TqT 
eT]jTT \H=| *+#TqT.                                                                                                                                      

MT \T

20000Hz +f n~ q|qeTT >\ 
< s+>eTT\qT n< s+>eTT\T 
n+<TsT. >_eTT\T m>TsT n< 
s+>eTT\qT |jksTT. 

20000Hz +f n~ q|qeTT >\ 
< s+>eTT\qT = +Te\T $q>\e. 
<VsD, \  keTseTT >\<T.

 \Tw jT+D

1. $X\T e+{ y{ & ds\qT 
|j+|s<T.

2.  sT eT]jTT s yVH\ qT+& 
n~ XeTT  >&<T.

3. T.V eT]jTT eT ddyT\qT 
eXeTT y&*.  

4. { $CqeTT
+Hs nqTq~ d+|Ps+s |sesq 

deTT| <s|& |#jTT k<qeTT.
+Hs\T (optical Fibers) nqTq$ 

|\T#, e+>&T >TDeTT >\ (qeTyTq), 
s<syTq >E >T\>TqT. $ eT>T+& 
dT\ueTT> + =>\e. Te+{ 
>T\# @s&q qT + >=eTT n+{sT.
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>E HsqT e+ < yT* |q|{, 
Hs>T+& + dT\ueTT> |jT+#>\<T. 
>E Hs\qT |j+ <X de#seTTqT 
eT]jTT ys\qT =e |< >E Hs\ 
< XdeTT (Fiber optics) n+{sT.
>E s\ jTT |j>\T

1. de#s d+\ |dsD >E 

Hs\qT |jksT.

2. y<s+>+ y&& m+&k|t eT]jTT 

k|\  { |jksT.

Hs  es >T+& n\DeTT 
|qeTjT + sDeTT |qse 
d+|Ps+s |sesH\ |jT+ eTs= 
es e< y\T|* e#TqT.

 eTT 4.1                                                          qT #qT 
= eTTqT |]o*+ +< e&q H\T>T |<eTT\ d]jTq < mqT=qTeTT 

(+|q~, +|>~)
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I. d]jTq de<H mqT=q+&

1.     qTqT|q \eTT| @s&T |sesqeTTqT ————— |sesqeTT n+<TsT. 
(eTdV , eTsV, VQ, d+|Ps+s)

2.   |qDeTT 400 nsTTq#, |sesqDeTT ——————
     (10° , 40°, 20°, 90°) 

3. |q sD, n_\+u eT<>\ D ————— n+<TsT.
       (|qDeTT, |sesq DeTT, eueq DeTT)
II. \qT |P]+#+&

1. |]k| |#jTT deTT——————————

2. sT>\ >E +s |+&T |<~>  ————— e\q |+#TqT.

3. < —————————— >T+& |jD+#<T.

4.   y>T#Tq >+qT q|&T eTqeTT ____________________ qT nqTu$+#>\eTT. 

5. $q<>T < jTT q|q ne~ ____________________

III. +~ |e#qeTT\ q |\qT d]#d yjT+&.
1. *&jk|q+<T @s&T n+<yTq s+>T\ <XeTT + eueq+ e\q @s&TT+~. 
2.  & ds e+{ y{qT+& qyTq nqeds eT]jTT @ |seTT>Hqq nkseTTqT 

*+#T XeTTqT d+^ < n+<TsT.
3. | |s + eueq+| <s|& |#dT+~.

IV. |s#TeTT

 a) eTsV |sesqeTT        - >E~yT

 b) VQ |sesqeTT             -   >EHs

 c) eueqeTT                   -  |]k|

 d) d+|Ps+s |sesqeTT     -  =jT

V. +< e&q jq\ +\qT k+<s eT]jTT $s jq\T> eZ]+ yjT+&
     a) >*, sT  b) >*, >E  c) sT, >E
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VI. +~ y{ de<H*e+&
1.  N{ >~ edTe\T q&e,  \TqT H #jT>H >~ n edTe\ |ksTT. 

m+<T?
2. eTdV eT]jTT eTsV |sesH\ eT<>\ u<\qT \|+&?
3. |sesq jTe\qT \|+&?
4.  T yd ++ X \T Z+#T #|e\dq = #s\qT  d+#+&?
5.   *<+&T\T  +{ =quTHsT.  \T s&Tq+<T eT]jTT \T s&TqT+& 

s+&T <T\ sTy q$. |X+yTq J$ <w +#T+f e  *<+&T\ 
@ +{ =qeT d\V #<e? XeTTqT Z+#T |<T\qT d+#+&. XeTTqT      
Z+#T |<T\qT d+#+&.

6.  n+ eyTq < ] #e&TqT *+#TqT.n~ XeTT\qT >T]+#T   
|<T\qT \|+&.

7.  q yd d\eTT\ <>Zs> s>seTT\qT ]+#s<T. B deT+#<y. <? 
sDeTT\qT \T|eTT?

8.    q |_+eTT\qT +<T>qT seTH s+&T <sD\qT <={ 600 DeTT 
#jTTqT neTs&T. m |_+u\T @s&Tj +#TeTT?

                          d#q   n   =  
DeTT

360  –1

      9.   D eT]jTT sD nqT <s #+<T| HsT. D q $TTs* |*+~.  
sD yT e\T (|\T|)  yT n <>Zs q|{ $q&<T. m+<T?

                                            FuRTHER REFEREncE

Books  1.    Fundamentals of Physics - David Halliday,  
Robert Resnick, Jeart Walker, John wiley. (Sixth edition)

  2.   A Second course in elementary physics - C.S. Karve  
and G.Z. Shah.

Website www.glenbrook.k12.i.us/gbssci/phy/sound/.com

  www.glenbrook.k12.i.us/gbssci/phy/optics/planemirror.com

  www.arvindguptatoys.com
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