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@vns~ vWm @w~r#m|gw h#kQ cwOs~@k`~tQk n&`y 
 
  
vQqEsr a@p~ pYv`q pQtR@v| vsr kQhQpyk sQt mh`c`r\y nlQn~ q sQl~v` vQsQn~ j`wQk cQn~wny mw pqnm| vn 
aqhs~ lQynR l#b wQ@b|. ehQ qW vQvQ{ q$nRm| pq~{wQvl pqnm pQLQb[v mns pQLQb[v x`;` s`hQw&y pQLQb[v 
@mn~ m bthQr vQq&`v pQLQb[v nQr\m`N`w~mk s`@p~k;w`v`qW pqn@m| sQt vQvrNy krnR l#bQNQ. vQ@X~;@yn~ 
m lAk`@v| iwQh`sy pQLQb[v q iw` m v#qgw~ aqhs~ rFsk~ eLQ q$k~vWmt vQqEsr os~@s~ ewOm`t h#kQ vQy. 
@mm lQpQy sQAhl @}rv`q @b_q~{ cQn~wn@y~ n&`y pQLQb[v ewOm` iqQrQpw~ kr a#wQ aqhs~ kQhQpyk~ g#n 
lQy#@v|. 
 
vQqEsr pRvw~p@whQ klQn~ klt pL vW a#wQ wr\k X`s~wYy lQpQvlQn~ p`Tkyn~t a#rQs~@t`~tl~ @g~ n&`y sh e~ 
mw pqnm| vR bthQr wr\k X`s~wYy pQLQb[ av@b`~{yk~ a#w. gWYk cQn~wn@y~ pqnm| vR em q$nRm a@p~ 
kl`p@y~ enm| qkONR a`sQy`@v| cQn~wny mw pqnm| vR q$nRmt vd` @vns~ @v|. 
 
a#rQs~@t`~tl~ @g~ r$pQk q~vQ@k`~tQk n&`y @vnRvt apt cwOs~@k ~̀tQk n&`yk~ vQy. a#rQs~@t ~̀tl~ @g~ @m| n&`y 
@b`@h`~ @qnkOt iw` m nQv#rFqQ sh hRr#pRr#qE @ls h#@MnR a#w. e@hw~ eyQn~ a@p~ smhr aw~q$kWm| @w~r#m| 
kr qWmt @n`h#kQ y. e~ g#n s[hn~ kQrWmt @pr @m| n&`y @q@khQ mRlQk kr#NR @ktQ@yn~ sthn~ krmR. 
 
pYs~wOwyk~ (pYk`Xnyk~ - @mv#nQ pYk`Xnykt sw&w` agyk~ @hvw~ sw& @h`~ asw& yn @q@kn~ ekk~ 
p#vrWmt h#kQ y.) P ynR@vn~ sA@k~wvw~ kr P @n` vn~n ~P @ls sA@k~wvw~ krmR. q~vQ@k`~tQk n&`@y~ 
avs~}` @qkk~ ar\} q$k~@v|. 
 
P sw& vWm sh ~P asw& vWm. 
P asw& vWm sh ~P sw& vWm. 
 
@mm avs~}` @qk h#r @vnw~ avs~}`vn~ n#w yn~n a#rQs~@t ~̀tl~ @g~ n&`@y~ ig#n~@v|. cwOs~@k ~̀tQk n&`@y~ 
avs~}` hwrk~ ar\} q$k~@v|. 
 
enm|, 
P sw& vWm sh ~P asw& vWm. 
P asw& vWm sh ~P sw& vWm. 
P sw& vWm sh ~P sw& vWm. 
P asw& vWm sh ~P asw& vWm. 
 
enm| cwOs~@k`~tQk n&`@y~ q~vQ@k`~tQk@y~ avs~}` @qk q a#wOLw~ @v|. apt cwOs~@k ~̀tQk n&`y x`vQw@yn~ 
q~vQ@k`~tQk@yn~ @w~r#m| kL h#kQ sAkl~p sQyl~l @w~r#m| gw h#kQ awr It @w~r#m| kL @n`h#kQ iw` v#qgw~ 
sAkl~p kQhQpyk~ q @w~r#m| gw h#kQ @v|. 
 
@m| n&`y mw pqnm| vR q$nRm q ekl qBqQv sh lAk`@v| wQ@bn~nt a#w. @b`@h`~ qErt sQqE vn~nt a#w~@w~ 
q~vQ@k`~tQk@yn~, enm| mRl~ avs~}` @q@kn~, @w~r#m|gw @n`h#kQ sAkl~p @w~r#m| kr qWm s[h` m @mv#nQ 
n&`yk~ bQhQ vWmyQ. mQLQ[E rjRt n`g@s~n hQmQyn~ vQsQn~ mrNQn~ psR yn~@n~ "wm`w~ @n` v an~ a@ykOw~ @n` v" 
a`qW vX@yn~ qW a#wQ an`w~mv`qW pQLQwOr#vl q @mv#nQ n&`yk~ x`vQw vW a#wQ bv @pnW yyQ. 
 
a#rQs~@t ~̀tl~ @g~ n&`@y~ a#wQ pYX~ny nm| eyt @vns~vWm yn~n @w~r#m| kr qWmt @n`h#kQ vWmyQ. @mhQ qW 
@vns~vWm v#nQ srl sAkl~pyk~ @w~r#m| g#nWmt n&`yk~ avX& q$yQ @k@nkOt pYX~nyk~ vnR a#w. e@hw~ 
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@vns~vWm yn~n ewrm| srl sAkl~pyk~ q @n` @v|. apt @vns~vWm yn~n k`ly gw vWmw~ smM sQqE 
vn~nkQ. evQt ey k`ly smM b#[W pvwW. @m|s, pRtR, @gvl~ a`qW @n`@yk~ q$ nQrQk;Ny krn apt e~v` 
nQrn~wr@yn~ @vns~ @v| y#yQ aqhsk~ n#w. vs~wOn~ @vn~ kr h[En`g#nW@m| qW e~v`@y~ ym| @n` @vns~ vn 
gONyk~ @h`~ gON kQhQpyk~ a#w#yQ yn~n a@p~ vQX~v`syyQ. @m| gONvlQn~ apt (nQrWk;kyn~t) vs~wOvk 
p#v#w~m pQLQb[ aqhs lb`gw h#kQ y. enm| vs~wOvl p#v#w~m yn~n ap @w~r#m| gn~@n~ e~v` @vns~ @n` 
vn~@n~ y yn~n pQLQg#nW@mnQ. 
 
@n`@ykOw~ vs~wO @n` @vns~ v pvwW y yn aqhs smM m e~v`@y~ @vns~ vWmk~ q apt aw~qkQn~nt l#@b|. 
@my @vnw~ vcnvlQn~ kQv @h`w~ @n` @vns~ vn ym| ym| q$ @vns~ vn~@n~ y#yQ h#MWmkQ. em pYk`Xy 
prs~pr vQ@r`~{W yyQ ekvr m @pnW y` h#kQ y. @k@s~ vRvw~ e~ ap @l`~ky gYhNy krgn~n` a`k`ryyQ. apt 
@vns~ vWm yn~n q @vns~ @n` vWm a#sRrQn~ @g`dnM` gw yRwO sAkl~pykQ. 
  
q~vQ@k`~tQk n&`@y~ g#tlRvk~ a#wQ vn~@n~ @m| a`k`r@yn~ @l`~ky @w~r#m| kQrWmt y`@m| qW y. (ihw pYk`Xy 
prs~pr vQ@r`~{Q y#yQ kQv h#k~@k~ q q~vQ@k`~tQk n&`y wOL wr\k kQrW@mnQ.) vs~wOk~ pvwQn~@n~ y#yQ g#nW@mn~ 
psRv ey @vns~ vn~@n~ y yn~n q~vQ@k`~tQk n&`@yn~ @pn~v` qWm kL h#kQ @n` @v|. 
 
@m| kr#NR wvw~ p#h#qQlQ kQrWmt uq`hrNyk~ gnQmR. uss~ gNQw@y~ en v#qgw~ @k`tskQ avklny. 
avkln@y~ qW @k@rn~@n~ @vns~ vWm h#q$rWmyQ. nQv|tn~, lyQb|nQs~ a`qW bthQr gNQwZyn~ @m| vQ;y @g`dnM` 
a#w~@w~ ovRn~t hRr#pRr#qE a#rQs~@t`~tl~ @g~ n&`y a`{`r@ynQ. @m| @h~wO@vn~ m ehQ n&`y`w~mk avRlk~ a#wQ vW 
wQ@b|. 
 
avkln sAgONky ynR XYQwyk v^q~{Q anRp`w@y~ sWm`vyQ. XYQwyk~ mMQn~ @k@rn~@n~ s~v`yw~w vQcl&@y~ (x) 
agy kOlky pr`yw~w vQcl&@y~ (y) pvwQn agy kOlkykt p#vrWmyQ. x s[h` ym| agyk~ qW a#wQ vQt em 
agyt aq`L y agyk~ XYQwy mMQn~ apt lb` @q~. @mhQ qW x,y ynR XQYwy mMQn~ ar\} q$k~@vn vQvQ{ agy 
gNn`vk~ nQr$pNy kQrWm s[h` @y`q`@gn a#wQ vQyRk~w sA@k~wyn~ y. 
 
e@hw~ XYQwyt ekvr agy gNn`vk~ @n` pvwW. y = f(x) ynR@vn~ kQy#@vn~@n~ xhQ ek agyk~ qEn~ vQt 
anRr$p y agyk~ lb`gw h#kQ bvyQ. enm| XWYwy h y = f(x) @ls lQvW@mhQ @vns~ vWm pQLQb[ sAkl~pyk~ 
an~wr\gw vW n#w. @k@s~ vRvw~ y,x a`qW sA@k~wvlQn~ agy gNn`vkt m @p`qE gON sA@k~w`w~mk v 
nQr$pNy kQrWmtw~ e~v`yQn~ q~vQ@k`~tQk n&`y wOL wr\k kQrW@mn~ nQgmnvlt eLBWmtw~ h#kQ y. 
 
q$n~ x @vns~ @v| yyQ gnQmR. ehQ qWw~ x sh y awr sm|bn~{y @n`@vns~ v pvwW nm| evQt x t s`@p~k;v y 
q @vns~ @vyQ. xhQ sRU @vns~ vWmk~ sh yhQ anr$p @vns~ vWm awr anRp`wy g#nW@mn~ x sh y awr 
s`@p~k; @vns~ vWm (Rate of Change) l#@byQ. x sh y @vns~ vWm| awr anRp`wy nQywyk~ nm| slkn 
@vn@s~ (v^q~{Q@y~) pYm`Ny v#qgw~ @n` @v|. kOmn prQmQw v^q~{Qyk~ @yqEv q l#@bn~@n~ ek m agykQ. ey 
phw q$k~@vn a`k`ryt nQywyk~ bvt pw~ @v|. srl @r\K`vk anRkYmNy @svW@m| qW l#@bn~@n~ @mv#nQ 
anRp`wykQ. 
 
∆f(x)         m(a+h-a) 
——  =  —————  = m 
  ∆x                 h 
 
e@hw~ xt s`@p~k; yhQ vQclny nQyw @n` vn vQt enm| anRp`wy v^q~{Q@y~ XYQwyk~ vn vQt vQX~@l~;Ny 
ew#nQn~ n#vwWmt @n`h#kQ y. enm| 1.0hQ qk~v` a#wQ pYk`Xny wvqErtw~ sRU kQrW@mn~ h adAgO @n` vn 
pYk`Xnyk~ lb`gw h#kQ @n` @v|. v^q~{Qy @vns~ vW@m| qW anRp`wy @vns~ @vyQ. (@mhQ qW x @h ~̀ y @vns~ vWm 
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yn~n smWkrN@yn~ nQr$pNy @n` vn bv mwk wb`gmR. anRp`wy lQvW@m| qW ap krn~@n~ x nQrwOr#v 
vQclny vn~@n~ y yn~n w`vk`lQkv @n` slk` h#r x t s`@p~k; yhQ vQclny (f(a),a) sh (f(a+h), 
a+h) yn @k`t@s~ qW nQyw y#yQ slkmQn~ klQn~ a`k`r@yn~ m anRp`wy gNny kQrWmyQ.) 
 
∆f(x)       f(a+h) – f(a) 
—— =  ——————  → 1.0 
  ∆x                  h 
 
@mm anRp`wy a nQywy q h vQcl&y q shQw pYk`XnykQ. @my ∆f(x)/ ∆x = g(a,h) y#yQ sQwmR. anRp`wy 
gNny kQrW@m| qW apt h vlQn~ pYk`Xny @bqWmt sQqE vQy. h iw` kOd` vRvw~ XOn& @n` vn b#vQn~ e@s~ @bqWm 
gNQw@y~ nWwQrWwQvlt pth#nQ @n` @v|. 
 
q#n~ h hQ agy 0t a`sn~n kQrW@m| qW v^q~{Q anRp`wy nQyw agykt a`sn~n vn~@n~ y#yQ sQwmR. @mhQ qW 
v^q~{Qy h a#wQ pmN 0t a`sn~n kQrW@mn~ v^q~{Q anRp`wy q k#m#wQ pmN nQyw agyt a`sn~n kL h#kQ y. 
@kwrm| a`sn~n kLw~ (h=0 @n` vn) It vd` a`sn~n agyk~ lb`g#nWmt h#kQ @vyQ. 
 
                            f(a+h) – f(a) 
f ′ (a)  =   lim     ——————  → 2.0 
                h→0            h 
 
@mhQ qW s`m`n&@yn~ krn~@n~ anRp`wy nQX~cQw agykt eL@Bn avs~}`vn~hQ qW h hQ sWm`v 0t eL@Bn vQt 
f(x) hQ v^q~{Q anRp`w@y~ sWm`v g(a,0) yyQ pvs` h=0 a`@q~X kQrWmyQ.  
 
(2.0) 
e@hw~ @m| a`@q~Xy n&`y`w~mk avRlkQ. ap mRlQn~ anRp`wy @svR@v| h nQX~XOn& y#yQ slkmQnQ. psRv h s[h` 
0 a`@q~X kr x=ahQ qW avkln sAgONky @svWmR. @mhQ qW apt q~vQ@k ~̀tQk n&`@y~ sQm`vn~ @p@nyQ. @vns~ 
@n` @v| y#yQ s#l@kn sAkl~p x`vQw kr @vns~ vWm yn~n q~vQ@k ~̀tQkykt ekMv v&Rw~pn~n kQrWmt 
(Derrive) y`@m| qW apt e@s~ kL @n`h#kQ bv @pnW yyQ. 
 
e~ n&`yt anRv ek~@k`~ h=0 vQy yRwO y. n#w @h`w~ h≠0 vQy yRwOyQ. cwOs~@k`~tQk n&`y wOL @m| g#tlRv p#n 
nMQn~@n~ n#w. apt kQv h#k~@k~ h=0 @mn~ m h≠0 yn~n q sw& vn vQt (cwOs~@k`~tQk@y~ @wvn avs~}`v) 
v^q~{Q anRp`wyt l#@bn agy a hQ qW f(x)hQ avkln sAgONky bvyQ. @mhQ qW ap @s`yn~@n~ anRp`w@y~ 
a`sn~n agyk~ @n` @v|. @m@s~ avkln@yn~ lb`gn~n` s`{`rN agyn~ @vnw~ kYm (j&`mQwQk kYm a`qQy) 
vlQn~ @s`y`gn~n` agyn~t ekM vn~@n~ ey a`sn~n agyk~ @n` vn b#vQnQ. nQX~cQw x agyk~ s[h` 
s`@p~k; vQclny @svWmt avkln sAgONk@yn~ h#kQ y. 
 
a`XYQw k^wQ ("a@p`~hk@y~ r$pQky", - nlQn~ q sQl~v`.  
"avk`Xy k`ly sh mns (m@g~ @l`~ky)" - nlQn~ q sQl~v` 
 
 
qsEn~ bmENEa`rc|cQ 
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