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1) fË¡b¢jL d¡lZ¡ : 

1901 p¡m ¢h‘¡e£ jÉ¡„ fÔÉ¡ˆ L¡u¡¾V¡j aaÆl fËhaÑe Lle k¡ fËL«afr ¢h¢LlZl LZ¡ djÑL ¢ecÑn Ll z HC aaÆ 
Ae¤k¡u£ L¡e HLhZÑ£ a¢sµQ¥ðL£u al‰L HL¡¢dL ¢h¢µRæ n¢š² f¤¢m¾c¡l pË¡a ¢qp¡h fË¢aÙÛ¡¢fa Ll¡ k¡u kM¡e fË¢a¢V 

n¢š² f¤¢m¾c¡l n¢š² qh  ��  z Hrœ �  qm fÔÉ¡ˆl dË¥hL J �  qm I HLhZÑ£ a¢sµQ¥ðL£u al‰l LÇf¡ˆ z HC 
n¢š² f¤¢m¾c¡LC hm¡ qu g¡Ve h¡ L¡u¡¾V¡ z  

p¤¤al¡w HC aa ÆAe¤k¡u£ L¡e HLhZÑ£ a¢sµQ¥ðL£u al‰L � pwMÉL g¡Vel pË¡a ¢qp¡h dl¡ qm I HLhZÑ£ 

a¢sµQ¥ðL£u al‰l j¡V n¢š² qh  � = ���  z Hl fl ¢h”¡e£ fÔÉ¡ˆ a¡l HC aaÆl p¡q¡kÉ L«o· hÙ¹¥l ¢h¢LlZ djÑ 
hÉ¡MÉ¡ Lle J HC i¡hC L¡u¡¾V¡j aaÆl paÉa¡ k¡Q¡C qu z  

flh¢aÑ rœ 1905 p¡m ¢h‘¡e£ BCeØV¡Ce HC L¡u¡¾V¡j aaÆl p¡q¡kÉ Bm¡La¢sv ¢œ²u¡l hÉ¡MÉ¡ Lle z Bh¡l 
1921 p¡m ¢h‘¡e£ LÇfVe fÔÉ¡ˆl HC L¡u¡¾V¡j aaÆl p¡q¡kÉ LÇfVe ¢œ²u¡l 
hÉ¡MÉ¡ Lle z Hl fl ¢h‘¡e£ ¢Xl¡L HC L¡u¡¾V¡j aaÆl p¡q¡kÉC k¤Nm Evf¡ce 
hÉ¡MÉ¡ Lle z  

HC i¡hC ¢h¢iæ rœ ¢h”¡e£ fÔÉ¡ˆl HC L¡u¡¾V¡j aaÆl paÉa¡ fË¢a¢ùa qu  

Hl LuL hRl fl 1928 p¡m ¢h¢nøÉ c¡nÑ¢eL cÉ hËu fc¡bÑl al‰ djÑ fËL¡n 
Lle k¡ Le¡ al‰ h¡c e¡j f¢l¢Qa z HC Le¡ al‰ h¡c Ae¤k¡u£ L¡e Le¡l 
N¢aL al‰ N¢al à¡l¡ fË¢aÙÛ¡¢fa Ll¡ k¡u k¡ L¡e HLL al‰ eq, Cq¡ HL¢V 
al‰ f¤¢m¾c¡ J HC aaÆ Ae¤k¡u£ HC al‰ f¤¢m¾c¡l al‰°cOÑÉ Le¡l ilhN Hl 
hÉ¡Ù¹¡e¤f¡¢aL z N¡¢Z¢aLi¡h HC Le¡ al‰ h¡c Ae¤k¡u£ al‰ f¤¢m¾c¡l al‰°cOÑÉ 

qh  � =  �
�

=  �
��

  

HC hÙ¹¥ al‰l j§m °h¢nøÉ qm  

L) Cq¡ L¡e HLL ¢e¢cÑøÉ ¢el¢h¢µRæ al‰ eq k¡q¡ −∞  bL + ∞  fkÑÉ¿¹ ¢hÙ¹«a, Cq¡ fËL«a fr HL¢V al‰ 
f¤¢m¾c¡ k¡ LÇf¡ˆ J al‰°cOÑÉl p¡j¡eÉ fbÑLÉ pq HL¡¢dL al‰l Ef¢lf¡ae Evfæ qu z  

M) HC al‰ f¤¢m¾c¡l hd (∆�)Le¡¢Vl AhÙÛ¡e A¢eÕQua¡l f¢lj¡f z p¤¤al¡v HC Le¡ al‰ h¡c q¡Cpeh¡NÑ Hl 
A¢eÕQua¡h¡c e£¢al à¡l¡ pj¢bÑa qu z  

N) HC al‰ f¤¢m¾c¡ h¡ hÙ¹¥ al‰ L a¡¢aÆL i¡h g¥¢lu¡l ¢hnÔoZ Hl à¡l¡ NWe Ll¡ k¡u J Cq¡ fËL«afr nËZ£ hN 
N¢an£m b¡L k¡ Ae¤o¢‰L LZ¡¢Vl hNl pj¡e qu z  

O) Le¡ N¢aL HC al‰ f¤¢m¾c¡l N¢a à¡l¡ fË¢aÙÛ¡¢fa Ll¡l d¡lZ¡ h¡ll flj¡e¤ NWel aaÆ à¡l¡ pj¢bÑa qu L¡lZ 
HC Le¡ al‰ h¡c bLC h¡ll flj¡e¤aaÆl L±¢eL ilhN L¡u¡¾V¡CSne Hl d¡lZ¡ fË¢a¢ùa qu z  



 

 

2) h¡ll flj¡e¤ aaÆ bL pjbÑe :  

h¡ll flj¡e¤ aaÆ Ae¤k¡u£ dl¡ k¡L ¢eE¢LÓu¡pl Qa¥¢cL CmLVÊe hªšfb BhaÑe 
LlR z HMe cÉ hËul Le¡ al‰ h¡c Ae¤k¡u£ HC CmLVÊe Hl N¢aL al‰ 

f¤¢m¾c¡l N¢a à¡l¡ fË¢aÙÛ¡¢fa Ll¡ qm k¢c CmLVÊel � aj Lrfbl f¢l¢d � 
pwMÉL al‰ f¤¢m¾c¡ à¡l¡ f§ZÑ Ll¡ pñh je Ll¡ qu ah I al‰ f¤¢m¾c¡l al‰ 

°cOÑÉ �  qm I � aj Lrfbl f¢l¢d qh   

��� = �� = �  �
�

=  ��
��

⟹ ��� = � � �
��

� 

Cq¡C h¡ll L±¢eL ilhN L¡u¡¾V¡CSne naÑ z gm hm¡ ka f¡l k Le¡ 
N¢aL HC al‰ f¤¢m¾c¡l N¢a à¡l¡ fË¢aÙÛ¡¢fa Ll¡l d¡lZ¡ h¡ll flj¡e¤ NWel 
aaÆ à¡l¡ pj¢bÑa qu  

3) X¢ipe J S¡jÑ¡ll fl£r¡ :  

¢h‘¡e£ X¢ipe J S¡jÑ¡l pîÑfËbj fl£r¡j§mL i¡h Le¡ al‰h¡c fË¢aù¡ Lle z a¡l¡ �� i¡ÒV ¢hih fËic aÆ¢la 
HL¢V CmLVÊe Hl pË¡a L HL¢V ¢eLm Lm¡p Bf¢aa Ll pÇj¥M Ah¢ÙÛa fcÑ¡u AfhaÑe f¢V cMa fme z 
kqa¥ HC AfhaÑe al‰l HL¢V djÑ gm I CmLVÊe Hl pË¡a al‰ N¢al pja¨mÉ dl¡ ka f¡l z HMe Bjl¡ 

S¡¢e k L¡e CmLVÊe L �  ¢hih aÆ¢la Ll¡ qm n¢š² pwlre Ae¤k¡u£ mM¡ k¡u 

 
�
�
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 ⟹ �� =  � = √����  gm CmLVÊe¢Vl a¨mÉ cÉ hËu al‰°cOÑÉ qh 
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=  ��.��
√��
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p¤¤al¡w X¢ipe J S¡jÑ¡l a¡cl fl£r¡u �� i¡ÒV ¢hih 
fËic aÆ¢la k CmLVÊe pË¡a hÉhq¡l Lle a¡l a¨mÉ cÉ 
hËu al‰°cOÑÉ a¡¢aÆL i¡h qJu¡ E¢Qa 

�]�������� =
��. ��

√��
 � = �. �� � 

¢L¿¹¥ X¢ipe J S¡jÑ¡l a¡cl fl£r¡u k AfhaÑe f¢V f¡e 

a¡a a¡l¡ cM¡e k ¢XVƒll � = ��� ¢XNË£ L¡¢eL 

AhÙÛ¡e fËbj œ²jl pîÑ¡µQ a£hËa¡l AfhaÑe f¢V¢V f¡Ju¡ 

Nm kM¡e � qm Bf¢aa J fË¢ag¢ma h¡ ¢h¢rç CmLVÊe 



 

 

alwNl jdÉ L¡e z hË¡Nl aaÆ Ae¤k¡u£ ¢eLm Lm¡p bL CmLVÊe alwNl ¢hrfe fËL«afr ¢eLml Lm¡pam 

bL CmLVÊe alwNl fË¢agmel j¡dÉj OV hm dl¡ qu z HMe hËÉ¡Nl ¢hrfe h¡ AfhaÑel aaÆ Ae¤k¡u£   

������ = ��  kM¡e � qm hËÉ¡N L¡e z HMe ¢Qœ Ae¤k¡u£   �� = � − �  AbÑ¡v � = �� − �� = ��  

¢L¿¹¥ ¢eLm Lm¡pl SeÉ  � = �. ���  gm N¡¢Z¢aL i¡h 

� × �. �� × ����� = � × � ⟹  � = �. ��� � 

p¤¤al¡w cM¡ k¡µR cÉ hËul aaÆ bL fË¡ç CmLVÊe pË¡al a¨mÉ cÉ hËu al‰°cOÑÉ fl£r¡j§mL i¡h fË¡ç al‰°cOÑl 
p¢qa fË¡u A¢iæ z HC i¡hC Le¡ al‰h¡c fl£r¡j§mL i¡h fË¢a¢ùa qu z   

4) al‰ f¤¢m¾c¡l nËZ£ hN :  

kMe LÇf¡ˆ J al‰°cOÑl p¡j¡eÉ f¡bÑLÉ pq HL¡¢dL al‰ flØfll p¢qa Ef¢lf¢aa qu aMe k m¢ì al‰l pª¢ø 

qu a¡l ¢hÙ¹¡l al‰¡L¡l N¢an£m b¡L z HC 

¢hÙ¹¡l al‰l cn¡ hNC qm I m¢ì al‰¢Vl 

nË¢Z hN z   

HMe dl¡ k¡L Ef¢lf¡ael f§hÑ I c¤C al‰l 

LÇfˆ kb¡œ²j �� J �� Hhw Cq¡cl fËp¡lZ 

dË¥hL kb¡œ²j ��  J ��  z gm Hrœ 

Ef¢lf¡ae e£¢a Ae¤k¡u£ m¢ì al‰ qh  

� =  �� + �� = ����(��� − ���) +  ����(��� − ���) 

= �� ��� �
�� + ��

�
� −  

�� + ��

�
�� ��� �

�� − ��

�
� −  

�� − ��

�
��

= �� ��� �
�� + ��

�
� − 

�� + ��

�
�� 

⟹  � = �����(�� − ��)    ���  �� ≈ �� ≈  �  ���  �� ≈ �� ≈  � 

HC m¢ì al‰l ¢hÙ¹¡l al‰ qm   �� = �� ��� ������
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HC ¢hÙ¹¡l al‰l cn¡ hN qh �� =  
∆�
�

∆�
�

=  ∆�
∆�

=  ��
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    Cq¡C m¢ì al‰l nËZ£ hN z HMe Le¡ al‰h¡c Ae¤k¡u£ 

Le¡ N¢aL k al‰ f¤¢m¾c¡l N¢a à¡l¡ fË¢aÙÛ¡¢fa Ll¡ qu a¡l hN HC nËZ£ hNl pj¡e dl¡ qu z   

 



 

 

5) Le¡ N¢al hN J al‰ f¤¢m¾c¡l nËZ£ hNl A¢iæa¡:  

k¢cJ Le¡ al‰h¡c hÙ¹¥l al‰ djÑ Hl p¡d¡lZ fËL¡n ¢L¿¹¥ Cq¡ Ahf¡lj¡e¢hL Le¡l rœC L¡kÑÉLl Ll¡ qu z HC 

Ahf¡lj¡e¢hL Le¡ k¡cl hN a¨me¡j§mL i¡h hn£ , Bf¢rLa¡h¡c Ae¤k¡u£ a¡cl Na£u il qh � =  ��

�����

��

  

kM¡e v qm Le¡¢Vl hN J Cq¡l ¢ÙÛl il qm �� . HMe Le¡¢Vl ämÉ 

al‰ f¤¢m¾c¡l nËZ£ hN qh 
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�  = �  AbÑ¡v al‰ f¤¢m¾c¡l nËZ£ hN 

pîÑc¡C Le¡ N¢al hNl pj¡e z   

¢L¿¹¥ k¢c Bf¢rLa¡h¡c je Qm e¡ Hl¦f L¡e N¢an£m Le¡l Lb¡ ¢hhQe¡ Ll¡ qu ah prœ 
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HMe kqa¥, � = �
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= � = Le¡ hN z  

Solved Problems 



 

 

 
1. q¡CXÊ¡Se flj¡e¤a n = 2 c¤C Lrfb BhaÑela CmLVÊel cÉ hËu al‰°cOÑÉ ¢eeÑu Ll z  
 

Ans: Hrœ n.aj n¢š²Ù¹l CmLVÊel n¢š² qh �� = ���.�
�� ��  HMe JC n.aj n¢š²Ù¹l CmLVÊel N¢an¢š² 

qh �� = ��.�
�� �� p¤¤al¡w 2nd n¢š²Ù¹l BhaÑela CmLVÊel N¢an¢š² �� = ��.�

�� �� = �. � �� p¤¤al¡w 

Q¨s¡¿¹i¡h f¡Ju¡ k¡u �� = �. � × �. � × ����� �    JC Bh¢aÑa CmLVÊel cÉ hËu al‰°cOÑÉ qh  

 � =
�

��
=

�

�����
=

�. �� × �����

√� × �. � × ����� × �. � × �. � × �����
=

�. �� × �����

�. �� × �����

= �. ��� × ���� � = �. ��� �� 

2. � Å  cÉ hËu al‰°cOÑÉ pÇfæ L¡e¡ CmLVÊel n¢š²l p‰ HLC al‰°cOÑÉ X - l¢nÈ g¡Vel n¢š²l a¥me¡ Ll 
fËcš k � = �. � × ����� ��   
 

Ans:.. HMe CmLVÊel rœ al‰°cOÑÉ � = �
�

 ��  � = �
�
   p¤¤al¡w CmLVÊe¢Vl N¢an¢š² qh �� = ��

��
= ��

���� 

Bh¡l X - l¢nÈ g¡Vel N¢an¢š² �� = �� = ��
�

  p¤¤al¡w a¥me¡ Ll f¡C  
 

��

��
=

��

���� ×
��
�

=
�. � × �����

� × �. � × ����� × � × ��� × ����� =
��

���
 

 
3. ��℃ Oll a¡fj¡œ¡u a¡f£u ¢eEVÊel cÉ hËu al‰°cOÑÉ ¢eeÑu Ll z Hrœ hÉ¡MÉ¡ Ll Le g¡ØV ¢eEVÊeL f¢lhn 
Eo·£Lle hÉhq¡l Ll¡ qu k¢cJ a¡f£u ¢eEVÊe à¡l¡ AfhaÑe fl£r¡u hÉhq¡l Ll¡ qu z Hrœ fËcš k h¡mSjÉ¡e 

dË¥hL qm � = �. �� × ����� ����..  
 

Ans: HMe fËcš k � = ��℃ = ��� �   p¤¤al¡w T a¡fj¡œ¡u ¢eEVel Ns N¢an¢š² qh  

�� =
�
�

��� =
�
�

�� =
�
�

× �. �� × ����� × ��� = �. �� × ����� � 

p¤¤al¡w mM¡ k¡u � = �
���.��

= �.��×�����

��×�.���×�����×�.��×�����
= �. �� × ����� = �. �� Å  

HMe kqa¥ HC al‰°cOÑÉ � c¤¢V flfl flj¡e¤l jdÉ hÉhd¡e Hl �~� Å� fË¡u pja¥mÉ gm Hrœ a¡f£u ¢eEVe 
AhnÉC AfhaÑe fl£r¡u phbL hn£ NËqe k¡NÉ qh z  

 
4. �. �� Å al‰°cOÑÉl X -l¢nÈ g¡Ve L¡e¡ d¡ah fªù Hp Bf¢aa qm Hrœ ¢eNÑa gV¡ CmLVÊel cÉ hËu 

al‰°cOÑÉ ¢eeÑu Ll Hhw Hrœ d¡ah fªùl L¡kÑ AfrL eNeÉ dl z (fËcš k � = �. � × ����� �� , � =
� × �������)  
 



 

 

Ans:  Hrœ fËcš k � = �. �� × ������, � = � HMe Bjl¡ S¡¢e �� = �� − � = ��
�

− � = ��
�
 

p¤¤al¡w cÉ hËu al‰°cOÑÉ qh  

 � =
�

���. ��
=

�

���. ��
�

= � ��
���

, � = ��. � × ����� × �. �� × �����

� × �. � × ����� × � × ��� = �. ��� × ������

= �. ��� Å 

5. HL¢V Bmg¡ LZ¡ J HL¢V fË¡Vel ill Ae¤f¡a 4:1 Hhw Cq¡cl Bd¡el Ae¤f¡a 2:1 HMe Cq¡cl cÉ hËu. 
al‰°cOÑÉl Ae¤f¡a ¢eeÑu Ll kMe 1) Eiu pj¡e hN N¢an£m  2) Eiu pj¡e ilhN ¢eu N¢an£m  3) Eiul 
N¢an¢š² pj¡e  4) EiuC pj¡e ¢hih aÆ¢sa z   
 

Ans: Hrœ fËcš k 
��
��

= �
�
 Hhw 

��
��

= �
�
  

1) HMe Bjl¡ S¡¢e � = �
��

, ��
��

= ���
���

= ��

��
= �

�
   

2) � = �
�
 qa f¡C kqa¥ ‘p’  ilhN Ehul rœ pj¡e gm mM¡ k¡u 

��
��

= �   

3) Hrœ � = �
���.��

  Hhw ��
��

= �
�����

�����
= �

��

��
= �

�
   

4) kqa¥ Bjl¡ S¡¢e � = �
�����

   p¤¤al¡w mM¡ k¡u ��
��

= �
��

��
. ��

��
= ��

�
× �

�
= �

√�
 

 
6. HL¢V LZ¡ CmLVÊe Hl N¢al � …e N¢aa N¢an£m z HMe JC LZ¡ Hhw CmLVÊe Hl cÉ hËu al‰°cOÑÉl 

Ae¤f¡a �. ��� × ����  Hrœ LZ¡¢Vl il ¢eeÑu Ll Hhw LZ¡¢VL ¢Q¢q²a Ll z  
 

Ans:  HMe CmLVÊel rœ  �� = �
����

  Bh¡l LZ¡¢Vl rœ �� = �
����

  p¤¤al¡w 
��

��
= ��

��
× ��

��
= �

�
��
��

   

HMe kqa¥ �� = �
�

�� × ��
��

= �
�

× �. � × ����� × �
�.���×���� = �. ��� × �������.  

gm hm¡ ka f¡l k LZ¡¢V HL¢V fË¡Ve Abh¡ HL¢V ¢eEVÊe z  

 

7. HL¢V ¢h¢µRæ q¡CXÊ¡Se flj¡e¤ bL 9 eV n¢š²pÇfæ g¡Ve ¢eNÑa qu z ¢eeÑu Ll 1) g¡Vel ilhN  2) 

fË¢a¢rç flj¡e¤l ilhN  3) JC flj¡e¤l N¢an¢š²  z cJu¡ BR k q¡CXÊ¡Se flj¡e¤l il �. � × �������  
 

Ans:  Hrœ fËcš k � = � �� = � × �. � × ����� �  

1) p¤¤al¡w g¡Vel ilhN  qh � = ��
�

= �
�

= �×�.�×�����

�×��� = �. � × ������� ����   
2) fË¢a¢rç flj¡e¤l ilhN qh JC g¡Vel ilhNl pj¡e Hhw ¢hfl£a Hhw a¡ qm                       

= −�. � × ������� ����  



 

 

3) Hrœ flj¡e¤¢Vl N¢an¢š² qh  �� = ��

��
= (��.�×�����)�

�×�.�×����� = �. � × ����� �  
 
8. HL¢V � a£hËa¡ pÇfæ g¡Vel pË¡a mði¡h HL¢V fcÑ¡u fsm Hhw fcÑ¡ à¡l¡ JC g¡Vel pË¡a pÇf¨eÑ n¡¢oa qm 

Hhw pÇf¨eÑ fË¢œ²u¡¢V n§eÉ j¡dÉj pwN¢Wa qm z k¢c fcÑ¡u L¡kÑLl Q¡f � qu ah cM¡J k � = �
�
 kM¡e  c qm 

n§eÉ j¡dÉj Bm¡l hN z  
 

Ans: Hrœ Bjl¡ S¡¢e L¡kÑLl hm � = ∆�
∆�
 Hhw Q¡f � = �

�
= �

�
∙ ∆�

∆�
 … (1)  

HMe g¡Vel SeÉ � = �� = � �
�

= �
�

� = ��  Hhw kqa¥ ∆� = � ∙ ∆� �� ∆�
∆�

= � ∙ ∆�
∆�

  p¤¤al¡w mM¡ k¡u 
∆�
∆�

= �
�

∙ ∆�
∆�
.  HMe pj£LlZ (1)  bL f¡C � = �

��
∙ ∆�

∆�
= �

�
�∆�

∆�
� ¢L¿¹¥ ∆�

�∆�
 qm a£hËa¡  

p¤¤al¡w Hrœ Bf¢aa n¢š² fË¢a rœgm fË¢a HLL pju qh � AbÑ¡v Hrœ hm¡ k¡u L¡kÑLl Q¡f � = �
�
 

(fËj¡¢ea)  

 

  


