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 ˆiwLK mgxKiY 

 
 

MvwYwZK mgm¨v mgvav‡b ˆiwLK mgxKi‡Yi aviYv Acwinvh©| g~j¨ I Pvwn`v, g~j¨ I †hvMvb, e¨q I 
cwigvY BZ¨vw` ¯̂vaxb I wbf©ikxj PjKØ‡qi ga¨eZ©x m¤ú‡K©i †h mgxKiY Av‡Q, †m¸‡jv‡K †jLwP‡Î 
Dc ’̄vcb K‡i Pvwn`v †iLv, †hvMvb †iLv, e¨q †iLv BZ¨vw` cvIqv hvq| 
GB BDwb‡Ui cÖ_g cv‡V MvwYwZK m¤úK© Dc ’̄vc‡b †jLwP‡Îi e¨envi, wØZxq I Z…Zxq cv‡Vi h_vµ‡g 
GKgvwÎK, wØNvZ I wÎNvZ Ges AvqZ cive„Ë A‡cÿK I Awae„‡Ëi aviYv I A_©‰bwZK e¨envi, PZz_© 
cv‡V A‡cÿ‡Ki Xvj I †Q`K Ges cÂg cv‡V Pvwn`v I †hvMvb †iLv m¤ú©‡K we Í̄vwiZ Av‡jvPbv Kiv 
n‡q‡Q|  

 
 
 
 
 
 
 
 
 
 
 
 

G BDwb‡Ui cvV¸‡jv n‡”Q t 

◆ cvV-3.1: MvwYwZK m¤úK© Dc ’̄vc‡b †jLwP‡Îi e¨envi 
◆ cvV-3.2: GKgvwÎK, wØNvZ I wÎNvZ A‡cÿ‡Ki aviYv Ges A_©‰bwZK e¨envi 
◆ cvV-3.3: AvqZ cive„Ë A‡cÿK I Awae„‡Ëi aviYv Ges A_©‰bwZK e¨envi 
◆ cvV-3.4: A‡cÿ‡Ki Xvj I †Q`K  
◆ cvV-3.5: Pvwn`v I †hvMvb †iLv wbY©q 
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cvV-3.1 

 MvwYwZK m¤úK© Dc ’̄vc‡b †jLwP‡Îi e¨envi 
 
 
G cvV †k‡l Avcwb- 
◆ †jLwP‡Îi msÁv Rvb‡Z cvi‡eb| 
◆  A‡cÿ‡Ki †jLwPÎ m¤ú‡K© Rvb‡Z cvi‡eb| 
◆  PZz_©vs‡Ki msÁv Rvb‡Z cvi‡eb| 
 

†jLwPÎ (Graph) t 

¯̂vaxb Pj‡Ki mv‡_ wbf©ikxj Pj‡Ki †h m¤úK© Zv hLb wP‡Î iƒc †`Iqv nq; ZLb Zv‡K †jLwPÎ 
(Graph) e‡j| †hgb t y = f(x) A‡cÿKwU‡Z x n‡”Q ¯̂vaxb PjK (Independent Variable) Ges y n‡”Q 
wbf©ikxj PjK (Dependent Variable)| GLv‡b x I y Gi wewfbœ gvb hLb GKB wP‡Î Dc¯’vcb Kiv nq 
ZLb Zv‡K †jLwPÎ e‡j|  
y = f(x) Gi †ÿ‡Î x Gi cÖwZwU gv‡b GKwU K‡i y Gi gvb cvIqv hv‡e| GB x, y-Gi †Rvov gvbmg~n 
hw` QK KvM‡R Dc ’̄vcb Kiv nq, Zvn‡j †ek wKQy we› ỳ (x, y) cvIqv hv‡e| G we› ỳ¸‡jv †hvM K‡i †h 
†iLv cvIqv hvq, Zv‡KB †jLwPÎ e‡j| 
 

A‡cÿ‡Ki †jLwPÎ (Graph of a function)t  

†Kvb mgZ‡j (in a plane) ‡Kvb A‡cÿ‡Ki ¯̂vaxb I Aaxb Pj‡Ki hyM¥ gvbmg~n (Co-ordinates) QK 
KvM‡R (graph paper) ’̄vcb K‡i †m¸‡jv mshy³ K‡i †Kvb †iLv AsKb Ki‡j Zv‡K A‡cÿ‡Ki †jLwPÎ 
e‡j|  
 

PZz_©vsK (Quadrant) t  

QK KvM‡R (graph paper)x Aÿ (Horizontal Axis) Ges y Aÿ (Vertical axis) ci¯úi †h we› ỳ‡Z †Q` 
K‡i Zv‡K g~j we› ỳ (o) ev †K› ª̀ ejv hvq| G‡K †K› ª̀ K‡i X Ges Y Aÿ †Kvb mgZj‡K (plane) PviwU 
mg‡Kvb fvM K‡i| G‡`i cÖwZwU‡K GK GKwU PZz_©vsK ejv nq|  
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wPÎ-3.1.1 t  PZz_©vsK 
wP‡Îi YOX, YOX´, Y´OX´ Ges Y´OX GjvKv h_vµ‡g cÖ_g, wØZxq, Z…Zxq Ges PZz_© PZz_©vsK wb‡ ©̀k 
K‡i| cÖwZwU PZz_©vs‡K ¯̂vaxb PjK X Ges Aaxb PjK Y Gi ’̄vbxq gvb †Kgb n‡e Zv cÖZx‡Ki mvnv‡h¨ 
†`Lv‡bv n‡q‡Q| †hgb X Ges Y Pj‡Ki gvb abvZ¥K n‡j cÖ_g PZz_©vs‡K ’̄vcb Ki‡Z n‡e| hw` Y Gi 
gvb abvZ¥K A_P X Gi FYvZ¥K  nq Z‡e G‡`i ’̄vbvsK/hyM¥ gv‡bi (Ordered Pair) we› ỳ wØZxq 
PZy_©vs‡K co‡e BZ¨vw`|  
hw` †Kvb A‡cÿ‡K X Gi gvb k~b¨ Ges Y Gi gvbI k~b¨ cvIqv hvq Z‡e GB ’̄vbvsK/ hyM¥ we› ỳ (0, 0) 

g~j we› ỳ‡Z ’̄vcb Ki‡Z n‡e| 
 

A‡cÿ‡Ki †jLwPÎ AsKb t 

GLb X O X´ Ges Y O Y´ Aÿ QK KvM‡R ci¯úi †Q` we› ỳ‡K g~j we› ỳ ai‡j cÖ`Ë A‡cÿ‡Ki ¯̂vaxb 
PjK X Gi gvb emv‡j Aaxb PjK YGi gvb cvIqv hv‡e| A_©vr X Ges Y Gi hyM¥ we› ỳ ev †Rvov gvb 
cvIqv hv‡e| GB gvb mg~‡ni wPý †`‡L (A_v©r k~b¨, abvZ¥K ev FYvZ¥K) mgZ‡ji mswkøó PZz_©vs‡K 
’̄vcb Ki‡Z n‡e| Gici D³ we› ỳmg~n †iLv Øviv mshy³ Ki‡j cÖ`Ë A‡cÿ‡Ki †jLwPÎ cvIqv hv‡e|  

 

KwZcq A‡cÿ‡Ki †jL wPÎ (Graphical Representation of some Functions) : 

K. w ’̄i A‡cÿK ev aªæeK A‡cÿK (Constant function) t †h A‡cÿ‡Ki we¯Ívi GKwU ev Í̄e msL¨v n‡q 
_v‡K, Zv‡K w ’̄i A‡cÿK e‡j| †hgb : y = f(x) = 5 G‡ÿ‡Î x Gi gvb hvB †nvK bv †Kb, y-Gi gvb me 
mgq w ’̄i _vK‡e| Giƒc †ÿ‡Î A‡cÿKwU wbw ©̀ó w ’̄i gv‡bi e¨eav‡b x-Gi mgvšÍivj n‡e| Acic‡ÿ x = 
f(y) = 5 I GKwU w ’̄i A‡cÿ‡Ki D`vniY| GB †ÿ‡Î y-Gi gvb hvB †nvK bv †Kb, x-Gi gvb me mgq 
w ’̄i gv‡bi e¨eav‡b y A‡ÿi mgvšÍivj n‡e|  
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w ’̄i A‡cÿ‡Ki wPÎiƒc (Graph of Constant function) t  
Y

O

y=5

X

5

O

Y x=5

X

}5

 
 

wPÎ-3.1.2 t w ’̄i A‡cÿ‡Ki †jLwPÎ 
 
w ’̄i A‡cÿ‡Ki A_©‰bwZK e¨envi t wb‡¤œv³ †ÿÎmg~‡n w ’̄i A‡cÿ‡Ki A_©‰bwZK e¨envi i‡q‡Q t  
1. k~b¨ w ’̄wZ ’̄vcKZv Ges Amxg w ’̄wZ ’̄vcKZv m¤úbœ Pvwn`v †iLv w ’̄i A‡cÿ‡Ki D`vniY| 
2. †gvU w ’̄i LiP A‡cÿK (TFC)-Gi †ÿ‡Î w ’̄i A‡cÿK e¨eüZ nq| 
 
L. mij ˆiwLK A‡cÿK (Linear function) t †h me A‡cÿ‡K ¯̂vaxb Pj‡Ki m‡e©v”P NvZ ev kw³ GK 
(1) Giƒc A‡cÿK‡K mij ˆiwLK ev wjwbqvi A‡cÿK e‡j| †hgb t 
 y = ax + b 

 y = a + bx 

 Qd = a - bp 

 Qs = -c + dp 

 C = a + by 

 S = -a + (1 - b)y 
Dc‡ii A‡cÿK¸‡jv mij ˆiwLK ev Linear A‡cÿK|  
Linear A‡cÿ‡Ki cÖavb ˆewkó¨ n‡”Q G‡`i †h †jLwPÎ cvIqv hvq Zv mijvK…wZi (Wvbw`‡K DaŸ©Mvgx 
wKsev wb¤œMvgx) nq| A_©bxwZ‡Z mvaviYZ Pvwn`v †iLv, †hvMvb †iLv, †fvM †iLv, mÂq †iLv, wewb‡qvM 
†iLv Ges GK‡PwUqv Kvievixi Mo Avq (AR) I cÖvwšÍK Avq (MR) ‡iLv BZ¨vw` mij ˆiwLK A‡cÿ‡Ki 
D`vniY| 
wb‡æ mij ˆiwLK A‡cÿ‡Ki mvaviY wPÎiƒc †`Lv‡bv n‡jv- 

>

Qd

Qd=a-bp

p
>

C

{
O

a

(ßnJV)
C = a + by

y(IJ~)
0

 
wPÎ-3.1.3 t mij ˆiwLK A‡cÿ‡Ki †jLwPÎ 
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M. A‰iwLK (Non-Linear) A‡cÿK t 
‡h me A‡cÿ‡Ki ¯^vaxb Pj‡Ki m‡e©v”P NvZ ev kw³ GK (1) bq A_©vr G‡Ki AwaK, Giƒc A‡cÿK‡K 
A‰iwLK ev bb-wjwbqvi A‡cÿK e‡j| †hgb t  
 y = ax2 + bx + c 

 Qd = 8 - p2 

 C = Q3 - 12x2 + 60x 

 y = x3  

Dc‡ii A‡cÿK¸‡jv bb-wjwbqvi A‡cÿ‡Ki D`vniY| 
¯̂vaxb Pj‡Ki m‡e©v”P NvZ Abyhvqx A‰iwLK A‡cÿK‡K wØNvZ (Quadratic) I wÎNvZ (Cubic) GB 
ỳBfv‡M fvM Kiv hvq| wb‡¤œ A‰iwLK A‡cÿ‡Ki mvaviY wPÎiƒc †`Lv‡bv n‡jv t 
 

X0

TC

TR'

TC = f(x)

y=f(x)
Y

X0

y=f(x)

Y

X0

(T) (U) (V)

TR=g(x) 

 
 

wPÎ-3.1.4 t A-mij ˆiwLK A‡cÿ‡Ki †jL wPÎ 
 
 
 
 
 
mvivsk t mvavib K_vq, †jLwPÎ n‡”Q ¯̂vaxb Pj‡Ki mv‡_ wbf©ikxj Pj‡Ki m¤úK©‡K wP‡Îi gv‡a¨‡g 
cÖKvk|   
 
 
 
 
 
cv‡VvËi g~j¨vqb 3.1 

mZ¨/wg_¨v wbY©q Kiæb t 

1| X I Y Pj‡Ki gvb abvZ¥K n‡j wØZxq PZy_©vs‡K ’̄vcb Ki‡Z n‡e|  
2| Y = a X + b - GKwU mij ˆiwLK A‡cÿK| 
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cvV-3.2 
GKgvwÎK, wØNvZ I wÎNvZ A‡cÿ‡Ki aviYv  

Ges A_©‰bwZK e¨envi 
 

 

G cvV †k‡l Avcwb- 

◆ GKgvwÎK, wØNvZ I wÎNvZ A‡cÿ‡Ki msÁv Rvb‡Z cvi‡eb| 
◆ GKgvwÎK, wØNvZ I wÎNvZ A‡cÿ‡Ki †jLwPÎ AsKb cÖYvjx Rvb‡Z cvi‡eb| 
◆ GKgvwÎK, wØNvZ I wÎNvZ A‡cÿ‡Ki A_©‰bwZK e¨envi Rvb‡Z cvi‡eb| 
 

(K) GKgvwÎK ev mij ˆiwLK A‡cÿ†Ki (Linear function) aviYvt 

GKgvwÎK A‡cÿK t 

†h A‡cÿ‡K ¯̂vaxb Pj‡Ki NvZ GK nq Zv‡K mij ˆiwLK ev GKgvwÎK A‡cÿK e‡j| GKgvwÎK 
A‡cÿ‡Ki mvaviY iƒc n‡”Q, y = a0 x0 + a1 x1 

GKgvwÎK A‡cÿ‡K Avevi GK wWMÖxi cwjbwg‡qj (Polynomial of degree 1) A‡cÿK e‡j| wb‡¤œ 
K‡qKwU GKgvwÎK A‡cÿ‡Ki bgybv †`Iqv n‡jv t 
 y = x + 7 Qd = 100 - 2p 

 y = x - 2 Qs = -10 + 5p 

 y = ax + b Qs = p 

GKgvwÎK A‡cÿ‡Ki †jLwPÎ (Graphs of Linear Functions) : 

D`vniY t y = x+ 2 Gi †jLwPÎ AsKb Kiæb|  
 

mgvavb t †`Iqv Av‡Q,  y = x + 2 
GLb x Gi wewfbœ gvb MÖnY K‡i y Gi †h wewfbœ gvb cvIqv hvq Zv‡K m~wP AvKv‡i mvRvB, 

 

-3 -2 -1 x 0 1 2 3 

-1 0 1 y 2 3 4 5 

 
wb‡¤œ m~wPi wfwË‡Z †jLwPÎ AsKb K‡i †`Lv‡bv n‡jv t  
 

Y

X
X'

-3 -1-2 1 2 3

2

1

5

4

3

Y = x+2

Y'

-1

0

 

wPÎ-3.2.1 t GKgvwÎK A‡cÿ‡Ki †jLwPÎ AsKb cÖYvjx 
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GKgvwÎK A‡cÿ‡Ki A_©‰bwZK e¨envi (Economic application of linear function) t  

A_©kv‡ ¿̄ mij‰iwLK GKgvwÎK A‡cÿ‡Ki cÖPyi cÖ‡qvM i‡q‡Q| wb‡æ GKgvwÎK A‡cÿ‡Ki A_©‰bwZK 
e¨envi D‡jøL Kiv n‡jv t 
1. mij‰iwLK Pvwn`v A‡cÿK D Gi †ÿ‡Î e¨eüZ nq| †hgb: 

YJKyhJr kKroJe

O

Q

P
hJo

d

D = a -b P

 
wPÎ-3.2.2 t GKgvwÎK A‡cÿK-Pvwn`v †iLv 

 
 
2. mij‰iwLK †hvMvb A‡cÿK S-Gi †ÿ‡Î e¨eüZ nq| †hgb t 

Q   = -c + dp

Qs

O P

-C

s  

 
 

wPÎ-3.2.3 t GKgvwÎK †hvMvb A‡cÿK 
 
3. A‡cÿK C -‡K mij‰iwLK A‡cÿ‡Ki mvnv‡h¨ cÖKvk Kiv nq| †hgb t 

C 45°

C = a + by

YO

a



{
 

wPÎ-3.2.4 t GKgvwÎK †fvM A‡cÿK 

 
4. mÂq A‡cÿK S ‡K mij ‰iwLK A‡cÿK Øviv wb‡ ©̀k Kiv nq| †hgbt 
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S

S = -a + (1-b)y

Y{-a

0

 
 

wPÎ-3.2.5 t GKgvwÎK mÂq A‡cÿK 
 
5. GK ª̀e¨ wewkó evRvi g‡W‡ji fvimvg¨ `vg I cwigvY wba©vi‡Yi †ÿ‡Î mij‰iwLK ev GKgvwÎK 
Pvwn`v I †hvMvb A‡cÿK e¨eüZ nq| †hgb: 



S/D

S = - C + dp       

a

YJKyhJ
S 

ßpJVJj

O

-C

(hJo)


P



D = a-bp



{
 

wPÎ- 3.2.6 t †Kvb ª̀‡e¨i evRvi fvimvg¨  
Gfv‡e A_©bxwZi wewfbœ †ÿ‡Î mij‰iwLK ev GKgvÎ A‡cÿ‡Ki e¨envi nq|  
 
mij‰iwLK A‡cÿ‡Ki DaŸ©MvgxZv I wbæMvgxZv t 

mij‰iwLK A‡cÿ‡Ki Xvj hLb abvZ¥K (+ve) nq ZLb †iLvwU n‡e DaŸ©Mvgx|  
†hgb t y = a + bx  

G‡ÿ‡Î cÖ`Ë A‡cÿ‡Ki Xvj 
dy

dx  = (+ve) 

A_©vr Xvj abvZ¥K, Kv‡RB †iLvwU n‡e DaŸ©Mvgx| †hgb t  

a

0

y = a+bx

X

Y

{

 
wPÎ-3.2.7 t mij ˆiwLK A‡cÿ‡Ki abvZ¥K  Xvj  

 

hw` mij‰iwLK A‡cÿ‡Ki Xvj FYvZ¥K  nq, Z‡e †iLvwU n‡e wb¤œMvgx|  
†hgb t y = a-bx (wb¤œMvgx mij‡iLv) 
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x

Y

a

O

y = a -bx

{
 

wPÎ- 3.2.8 t mij ˆiwLK A‡cÿ‡Ki FbvZ¥K Xvj 
 
(L) wØNvZ A‡cÿ‡Ki (Quadratic Function) aviYv t 
 
wØNvZ A‡cÿK (Quadratic function): 

†h cwjbwg‡qj A‡cÿ‡Ki ¯̂vaxb Pj‡Ki m‡e©v”P NvZ ỳB (2) _v‡K, Zv‡K wØNvZ A‡cÿK e‡j| †hgb t 
y = ax2 + bx + c| GUv GKwU wØNvZ A‡cÿK, KviY G‡ÿ‡Î PjK x Gi m‡e©v”P NvZ ỳB| wb‡¤œ GKwU 
wØNvZ A‡cÿ‡Ki mvaviY wPÎiƒc †`Iqv n‡jv t  

Y= ax2 +bx+c

FTKa KÆWJf IPkãT

X

Y

O  
 

wPÎ- 3.2.9 t wØNvZ A‡cÿ‡Ki DËj wPÎiƒc 
 
Avevi wØNvZ A‡cÿ‡Ki wPÎ wb¤œiƒc n‡Z cv‡i t 



Y = ax2 + bx + c
FTKa KÆWJf IPkãT

Y

O X

 
wPÎ-3.2.10 t wØNvZ A‡c¶‡Ki AeZj wPÎiƒc 

 

myZivs wPÎiƒc †`‡L ejv hvq †h, wØNvZ A‡cÿ‡Ki wPÎiƒc Bs‡iRx Ò∪Ó AvK…wZi A_ev Dëv Ò∩Ó Gi 
gZ †hgb Ò∩Ó nq| Gi mvaviY bvg Awae„Ë ev cive„Ë| wPÎ-3.2.9-†Z wØNvZ A‡cÿ‡Ki DËj 
(Convex) wPÎiƒc Ges wPÎ 3.2.10-†Z wØNvZ A‡cÿ‡Ki AeZj (Concave) wPÎiƒc †`Lv‡bv n‡q‡Q|  
 

wØNvZ mgxKi‡Yi MvwYwZK mgm¨v I mgvavb : 

wØNvZ mgxKi‡Yi wbY©vqK (Discriminant)t 
wØNvZ mgxKi‡Yi c×wZ¸‡jv‡K GKK_vq ejv nq wØNvZ mgxKi‡Yi wbY©vqK (Discriminant).  
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wØNvZ mgxKi‡Yi mgvav‡bi wZbwU c×wZ| h_v t 
(1) m~‡Îi mvnv‡h¨ (By using formula) 

(2) Drcv`‡Ki mvnv‡h¨ (By factoring)  

(3) eM©g~‡ji mvnv‡h¨ (By taking Square root) 
Dc‡ii wZbwU c×wZ‡K wØNvZ mgxKi‡Yi wbY©vqK e‡j|  
wb‡¤œ wZbwU c×wZ‡Z wØNvZ mgxKi‡Yi mgvavb †`Lv‡bv n‡jv t 

awi, ax2 + bx + c = 0 (GKUv wØNvZ mgxKiY) 

(i) m~‡Îi mvnv‡h¨ t 
 ax2 + bx + c= 0 ( a ≠ ο) 

 ∴ x = 
-b ± b2 - 4ac

2a
  

GB mgxKi‡Yi mgvav‡bi †ÿ‡Î x-Gi ỳ‡Uv gvb cvIqv hv‡e| GKUv n‡jv abvZ¥K (+ve) gvb Ges Ab¨wU 
n‡jv FbvZ¥K (-ve) gvb|  
wb‡æ GKwU msL¨v m~PK D`vni‡Yi mvnv‡h¨ †`Lv‡bv n‡jv t  
awi, 3x2 - 5x = 2 [ GKwU wØNvZ mgxKiY] 
 ev 3x2 - 5x -2 = 0 

G‡ÿ‡Î, a = 3, b = -5, c = -2 
Avgiv Rvwb, wØNvZ mgxKi‡Yi mgvav‡bi m~Î t 

 x = 
-b ± (b2-4ac)

2a
  

 x = 
-(-5) ± (-5)2-4.3(-2)

2.3
  

  = 
5± 49

6
  

  =
5±7

6
  

G‡ÿ‡Î, x = 
5+7

6
  = 

12

6
  = 2 [ 7 ‡K (+) gvb wn‡m‡e a‡i] 

Avevi, x = 
5-7

6
  = 

-2

6
  = -

1

3
  [ 7 ‡K (-) gvb wn‡m‡e a‡i] 

cÖm½Z D‡jøL¨ †h, A_©kv‡ ¿̄ FbvZ¥K gvb cÖvqkB MÖnY‡hvM¨ bq| ïaygvÎ abvZ¥K gvbB MÖnY Kiv nq|  
 

(ii) Drcv`‡Ki mvnv‡h¨ (By factoring)  t 
 x2 - x - 12 = 0 

 ev x2 - 4x + 3x - 12 = 0 
 ev x (x-4) +3 (x-4) = 0 

 ev (x-4) (x+3) = 0 
  
GLv‡b, (x-4) = 0 

 ∴ x = 4 

 A_©vr x = 4 

 
Avevi, (x+3) = 0 
∴ x = -3 

A_©vr x = -3 
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(iii) eM©g~‡ji mvnv‡h¨ (By taking Square Root): 

 x2 = 9 
 ev x = ± 9  

 ev x = ± 3 

A_©vr x = 3 A_ev x = -3 

 
Gfv‡e, wØNvZ mgxKiY¸‡jv‡K Dc‡ii wZbwU c×wZ‡Z mgvavb Kiv hvq|  
 

wØNvZ A‡cÿ‡Ki †jLwPÎ AsKbt 

D`vniY t y = x2-Gi †jLwPÎ AsKb K‡i gšÍe¨ Kiæb|  
mgvavb t †`Iqv Av‡Q, y = x2 [ GKwU wØNvZ A‡cÿK]  
GLb ¯̂vaxb PjK x Gi wewfbœ gvb MÖnb K‡i Aaxb PjK y-Gi wewfbœ gvb †c‡Z cvwi Ges †m gvb¸‡jv 
msL¨vm~PK GKwU ZvwjKvq cÖKvk Kwi t 
  y = x2 

-4 -3 -2 -1 x 0 1 2 3 4 

16 9 4 1 y 0 1 4 9 16 

 



Y

Y

X X



-4 -3 -2 -1



0 1 2 3 4

y=x2

2

4

8

16

   

 
 

wPÎ -3.2.11 t wØNvZ A‡cÿ‡Ki †jLwPÎ AsKb  
 
Dc‡ii, †jLwPÎwU GKwU wØNvZ A‡cÿ‡Ki wPÎiƒc Ges GwU Bs‡iRx Ò≈Ó AvK…wZi| myZivs Dc‡iv³ 
wP‡Îi gva¨‡g wm×všÍ wb‡Z cvwi †h, wØNvZ A‡cÿ‡Ki wPÎiƒc Bs‡iRx Ò≈Ó AvK…wZi Ges Awae„Ë 
(parabolla) nq| GB ai‡bi wPÎiƒc MwY‡Zi cwifvlvq DËj (Convex) A‡cÿK e‡jI AwfwnZ Kiv 
nq|  
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wØNvZ A‡cÿ‡Ki A_©‰bwZK e¨envi t 

A_©‰bwZK †ÿ‡Î wØNvZ A‡cÿ‡Ki cÖPyi cÖ‡qvM i‡q‡Q|  wb‡¤œ †m¸‡jv D‡jøL Kiv nj- 
(i)  ¯̂íKvjxb Mo LiP (SAC) A‡cÿ‡Ki †ÿ‡Î wØNvZ A‡cÿK e¨eüZ nq| KviY SAC Ò≈Ó 
AvK…wZi nq| †hgb t  

SMC

SATC
SAVC

AFC

C

0 Q



SMC
SAC

C

O Q  

wPÎ-3.2.12 t ¯̂íKvjxb Mo LiP †iLvmg~‡ni wPÎiƒc 
 
(ii) `xN©Kvjxb Mo LiP A‡cÿK (LAC)-Gi †ÿ‡Î wØNvZ A‡cÿK e¨eüZ nq| †Kbbv, `xN©Kvjxb Mo 
LiP (LAC) ‡iLv Ò∪Ó AvK…wZi nq| †hgb t 

SAC3

SAC4

SAC5

SAC2

SAC1

LAC

Q

LAC

0  

wPÎ-3.2.13 t `xN©Kvjxb Mo LiP A‡cÿK †iLv  
 
 
(M) wÎNvZ A‡cÿ‡Ki (Cubic Function) aviYv t 

wÎNvZ A‡cÿK (Cubic Function) t †h cwjbwg‡qj A‡cÿ‡K ¯̂vaxb Pj‡Ki m‡e©v”P NvZ wZb _v‡K, 
Zv‡K wÎNvZ A‡cÿK e‡j| wÎNvZ A‡cÿ‡Ki mvaviY iƒc n‡”Q t  
 y = ax3 - bx2 - cx + d 

wb‡æ wÎNvZ A‡cÿ‡Ki mvaviY wPÎiƒc †`Iqv n‡jv t 
 

Y

0 X


y=ax3 - bx2 - cx + d

0

Y

X

y=ax3 - bx - d

 
 

wPÎ-3.2.14 t wÎNvZ A‡cÿ‡Ki mvavib wPÎ iƒc  
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wÎNvZ A‡cÿ‡Ki †jLwPÎ AsKb t 

(i) y = x3-Gi †jLwPÎ AsKb K‡i †`Lv‡bv n‡jv| 
†`Iqv Av‡Q, y = x3 [GKwU wÎNvZ A‡cÿK] 
Avgiv GLb ¯̂vaxb PjK x Gi wewfbœ gvb MÖnY K‡i Aaxb PjK y Gi †h gvb cvB Zv‡K GKwU 
msL¨vwfwËK mviwY AvKv‡i cÖKvk Ki‡Z cvwi| †hgb- 
  

-3 -2 -1 x 0 1 2 3 

-27 -8 -1 y 0 1 8 27 
 

wb‡¤œ MÖvd KvM‡R m~wPwfwËK †jLwPÎ AsKb K‡i †`Lv‡bv n‡jv t 

 
wPÎ-3.2.15 t wÎNvZ A‡cÿ‡Ki †jL wPÎ 

GLv‡b, †jLwP‡Î wÎNvZ A‡cÿK y = x3-Gi †h wPÎ AsKb Kiv n‡q‡Q Zvi cÖwZ jÿ¨ Ki‡j †`Lv hvq 
†h, wPÎwU wZbwU f‚R ev Ask (Part) Av‡Q| G †_‡K wm×všÍ †bqv hvq †h, wÎNvZ A‡cÿ‡Ki cÖwZwU wP‡Î 
wZbwU Ask (Part) _v‡K Ges Zv A‡bKUv Bs‡iRx D†ëv S Aÿ‡ii gZ nq| 
 

wÎNvZ A‡cÿ‡Ki A_©‰bwZK e¨envi t  

A_©kv‡ ¿̄ wÎNvZ A‡cÿ‡Ki wKQy wKQy cÖ‡qvM jÿ¨ Kiv hvq| †hgb- †gvU Avq (TR), †gvU e¨q (TC) 
wÎNvZ A‡cÿ†Ki D`vniY|  

Y

X

TC = f(x)

0  
 

wPÎ -3.2.16 t wÎNvZ A‡cÿK-†gvU e¨q †iLv 
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Y

X

TR = g(x)

0  
 

wPÎ- 3.2.17 t wÎNvZ A‡cÿK -†gvU Avq †iLv 
 
 
 
 

mvivsk t A_©bxwZ‡Z GKgvwÎK I  wØNvZ A‡cÿ‡Ki cÖPyi cÖ‡qvM i‡q‡Q| †hgb Pvwn`v †iLv, †hvMvb 
†iLv, mÂq †iLv, ¯̂íKvjxb LiP †iLv, `xN©Kvjxb LiP †iLv BZ¨vw`| Z‡e wÎNvZ A‡cÿ‡Ki †Zgb 
e¨envi †bB| Z‡e gv‡S gv‡S Gi wKQy cÖ‡qvM †`Lv hvq| †hgb †gvU Avq †iLv BZ¨vw`|  
 
 
 
 
 
 
 
cv‡VvËi g~j¨vqb 3.2 

mZ¨/wg_¨v wbY©q Kiæb t 

1|  wØNvZ A‡cÿK Y = a X2 + bX+C - G PjK X Gi m‡e©v”P NvZ 2|  
2|  `xN©Kvjxb Mo LiP A‡cÿ‡Ki †ÿ‡Î wØNvZ A‡cÿK e¨eüZ nq|  
 

 

 

 

 

 

 

 

 

 

 

 

 

cvV-3.3 
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AvqZ cive„Ë A‡cÿK I Awae„‡Ëi aviYv  
Ges A_©ˆbwZK e¨envi  

 
 
 
G cvV †k‡l Avcwb- 
◆ AvqZ cive„Ë A‡cÿK I Awae„‡Ëi msÁv Rvb‡Z cvi‡eb|  
◆ AvqZ cive„Ë A‡cÿK I Awae„‡Ëi A_©‰bwZK e¨envi Rvb‡Z cvi‡eb| 
◆ AvqZ cive„Ë A‡cÿK I Awae„‡Ëi †jLwPÎ AsKb cÖYvjx Rvb‡Z cvi‡eb| 
 
 (K) AvqZ cive„Ë A‡cÿ‡Ki aviYv t 

AvqZ cive„Ë A‡cÿK t 

†h A‡cÿ‡Ki ¯̂vaxb PjK Ges Aaxb Pj‡Ki ¸Ydj aªæeK (Constant) nq, Zv‡K AvqZ cive„Ë A‡cÿK 
e‡j|  
 †hgb t xy = k (aªæeK) 

 ∴ y = (
k

x
 ) AvqZ cive„Ë A‡cÿK| 

Avevi, xy = 100 (100= aªæeK) 

 ∴ y = (
100

x
 ) GwU GKwU AvqZ cive„Ë A‡cÿK|  

 

A_©‰bwZK e¨envi t   

A_©kv‡ ¿̄ AvqZ cive„Ë A‡cÿ‡Ki †h mKj A_©‰bwZK cÖ‡qvM i‡q‡Q †m¸‡jv wbæiƒc t 
1. Mo w ’̄i LiP A‡cÿK (AFC)GKwU AvqZ cive„Ë A‡cÿK| 
2. GKK w ’̄wZ ’̄vcKZv m¤úbœ Pvwn`v A‡cÿK (PQ = k)GKwU AvqZ cive„Ë A‡cÿK| 
3. wbi‡cÿ †iLvi ev mgDrcv`b †iLvi mvavib wPÎ‡KI cive„Ë A‡cÿK wn‡m‡e wPwýZ Kiv nq|  
wb‡æ D`vni‡Yi mvnv‡h¨ AvqZ cive„Ë A‡cÿ‡Ki A_©‰bwZK e¨envi †`Lv‡bv n‡jv t 

Drcv`b 
(Q)  

†gvU w ’̄i LiP 
(TFC)  

Mo w ’̄i LiP 

(AFC) = 
TFC

Q
  

0 100 ∝  (Amxg) 
1 100 100 

2 100 50 

3 100 33.33 

4 100 25 

5 100 20 

6 100 16.67 

7 100 14.28 

  
m~wPwfwËK Mo w ’̄i LiP †iLv wb‡¤œ gy³ n‡ Í̄ AsKb K‡i †`Lv‡bv n‡jv t 
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wPÎ-3.3.1 t AvqZ cive„‡Ëi †jLwPÎ 

 
wP‡Î Mo w ’̄i LiP †iLv GKwU AvqZ cive„Ë †iLv| 
 
AvqZ cive„Ë A‡cÿ‡Ki ˆewkó¨ t AvqZ cive„Ë A‡cÿ‡Ki msÁv, D`vniY I wPÎiƒc cÖZ¨ÿ Ki‡j 
wb‡æv³ ˆewkó¨¸‡jv aiv c‡o t 
1. AvqZ cive„Ë A‡cÿ‡Ki ¯̂vaxb PjK I Aaxb Pj‡Ki ¸bdj GKwU aªæeK| 
2. AvqZ cive„Ë A‡cÿK †_‡K cÖvß wPÎ f‚wg A_ev Dj¤̂ †Kvb Aÿ‡KB ¯úk© K‡i bv|  
3. AvqZ cive„Ë A‡cÿ‡Ki wP‡Îi cÖwZwU we› ỳ‡Z m„ó AvqZ‡ÿÎ¸‡jv ci¯úi mgvb| 
 

 D`vnib t  (i) xy= 100 ‡jLwPÎ AsKb Kiæb| 
mgvavb: ‡`Iqv Av‡Q, xy = 100 

 ∴ y = 
100

x
  [ GKwU AvqZ cive„Ë A‡cÿK] 

GLb x Gi wewfbœ gv‡bi †cÖwÿ‡Z y Gi cÖvß gvb¸‡jv‡K wb‡¤œ m~wP AvKv‡i mvRv‡bv n‡jv t  
-5 -4 -3 -2 -1 x 0 1 2 3 4 5 

-20 25 -33.33 -50 -100 y α  (Infinity) 100 50 33.33 25 20 
 

wb‡¤œ m~wPwfwËK †jLwPÎ AsKb K‡i †`Lv‡bv n‡jv t 

543210

100

80
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40

20

Y

y=(100
x )

y=(100
x )

Y'

XX'

20
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100
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wPÎ-3.3.2 t y =




100

x
  Ges y = - 





100

x
   A‡cÿ‡Ki †jLwPÎ 

(L) Awae„‡Ëi (Parabola) aviYv t 
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Awae„Ë (Parabola) t 

mgZ‡j GKwU cÖ`Ë †iLv d Ges GKwU we› ỳ S we‡ePbv Kwi| GLb GB †iLv Ges we› ỳ †_‡K mgvb ~̀iZ¡ 
w`‡q †Kvb †iLvi we› ỳ AMÖmi n‡j †mwU‡K Awae„Ë (Parabola) ejv hvq| 
 

M N

S

V

K
d
 

wPÎ - 3.3.3 t Awae„Ë 
 

wP‡Îi MN ‡iLvwU GKwU Awae„Ë| G‡ÿ‡Î S we› ỳ‡K Awae„‡Ëi †dvKvm (focus) ejv nq| cÿvšÍ‡i d 

‡iLv‡K directives Ges S †_‡K d †iLvi Dci Aw¼Z KS j¤̂‡K c¨viv‡evjvi Aÿ (axis) ejv nq| GLb 
d ‡_‡K S we› ỳi ~̀iZ¡ n‡”Q SK hv 2α Øviv cÖKvk Kiv hvq, †hLv‡b α GKwU w ’̄i ivwk| msÁvbyhvqx ZvB 
c¨viv‡evjvi †ÿ‡Î SV = VK n‡e| c¨viv‡evjv A‡ÿi †cÖwÿ‡Z mylg (Symmetrical) n‡j Gi vertex 
ga¨we› ỳ w`‡q AMÖmi nq| †hgb wPÎvbymvix MN c¨viv‡evjvwU KS A‡ÿi †cÖwÿ‡Z mylg| GB Kvi‡Y KS-

Gi ga¨we› ỳ V w`‡q GwU AMÖmi n‡q‡Q| G‡ÿ‡Î V‡K c¨viv‡evjvwUi vertex ejv hvq|  
mvaviY wØNvZ mgxKiY ax2+bx+c=0 (‡hLv‡b a ≠ 0)-Gi ‡jLwPÎ A¼b Ki‡j c¨viv‡evjv AvK…wZi nq|  
mgZ‡ji cÖ`Ë †iLv d Ges focus we› ỳ S-Gi Ae ’̄vb cwieZ©b Ki‡j GKvwaK c¨viv‡evjv A¼b Kiv 
m¤¢e| Z‡e me ai‡bi c¨viv‡evjvi mvaviY Aeqe/AvK…wZ (Shape) Abyiƒc n‡jI †Kvb GKwU c¨viv‡evjvi 
wbw ©̀ó Ae ’̄vb Ges AvK…wZ S Ges d-Gi Ae ’̄v‡bi Dci wbf©i Ki‡e| Z‡e d †_‡K S-Gi ~̀iZ¡ α -Gi 
wfwË‡Z wewfbœ c¨viv‡evjvi g‡a¨ cv_©K¨ Uvbv hvq| hw` civwgwZ α−Gi gvb ÿz ª̀ nq Z‡e S we› ỳ d ‡iLvi 
KvQvKvwQ n‡e hv wb‡Pi (K) wP‡Î †`Lv‡bv n‡q‡Q|  
 

M N

S

V

K
d

G H
S

V

K
d

(T) (U)  
 

wPÎ -3.3.4 t Awae„Ë 
 
 
G‡ÿ‡Î MN c¨viv‡evjv Av‡cwÿKfv‡e Lvov nq| cÿvšÍ‡i α Gi gvb eo n‡j S we› ỳ d ‡iLv †_‡K †ewk 
~̀i‡Z¡ Ae ’̄vb Ki‡e| G‡ÿ‡Î c¨viv‡evjv Av‡cwÿKfv‡e we Í̄„Z n‡e hv (L) wP‡Îi GH c¨viv‡evjv Øviv 
cÖKvk cvq|  
c¨viv‡evjv/Awae„‡Ëi mgxKiY wbY©q 
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g‡b Kwi Awae„‡Ëi †dvKvm F Ges directive cÖZxK d Øviv wb‡ ©̀wkZ| awi †Kvb mgZ‡j GKwU †iLv M 

Ges GKwU we› ỳ F cÖ`Ë Av‡Q| GLb F ‡dvKvm Ges directives M-Gi †cÖwÿ‡Z c¨viv‡evjv Ggb me 
we› ỳi mÂvi c_ wb‡ ©̀k K‡i hv‡`i cÖwZwU P Ges M ‡_‡K mg ~̀i‡Z¡ Ae ’̄vb Ki‡e|  

M

M' Y'

Y

0X' F(P,O) X

P (X,Y)

X
+

P
=

0
 

wPÎ - 3.3.5 t Awae„Ë 
 

g‡b Kwi mgZ‡j oxy cive„ËvKvi (rectangular) Aÿ hv‡Z oy ‡iLv M ‡iLvi mgvšÍivj| GLb ox 

A‡ÿ c¨viv‡evjvi †dvKvm F i‡q‡Q hvi ’̄vbvsK (P,o) Øviv cÖKvk cvq| GLb P>o n‡j M ‡iLvi 
mgxKiY x+p = o n‡e|  
g‡b Kwi P(x,y) n‡”Q c¨viv‡evjvwUi Dc‡ii GKwU we› ỳ| d‡j †jLv hvq t  

PF = (x-p)2  + y2 

d(p, M) = |x+a| 

†h‡nZy P we› ỳ c¨viv‡evjvwUi Dc‡i i‡q‡Q ZvB ejv hvq t 
 PF = d(P, M) 

ev, (x-p)2  + y2 = |x + p| 

ev, (x-p)2 + y2 = (x + p)2 

ev, x2-2px + p2 + y2  = x2 + 2px + p2 

ev, y2 = 4Px 

 
myZivs ejv hvq †dvKvm F(P, O) Ges directives, x + P = 0-Gi †cÖwÿ‡Z c¨viv‡evjvi  
mgxKiY t 
 y2 = 4px, ‡hLv‡b x>0  
G‡ÿ‡Î x Aÿ n‡”Q Awae„‡Ëi Aÿ (Axis)| cÿvšÍ‡i y -Aÿ g~j we› ỳ‡Z c¨viv‡evjvwUi ¯úk©K ejv hvq| 
Avevi g~j we› ỳ‡Z xx´ Ges yy´ Aÿ ci¯úi †Q` Kivq GwU‡K c¨viv‡evjvi vertex ejv hvq|  
c¨viv‡evjvi wewfbœ Ae¯’v‡bi †dvKvm Ges directives-Gi Dci wbf©i K‡i| d‡j c¨viv‡evjvi mgxKiYI 
wewfbœ ai‡bi n‡e| wb‡P wZbwU c¨viv‡evjvi Ae ’̄vb Ges mgxKiY †`Lv‡bv n‡jv| 
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Y Y

X
F

(-P, O) O

Y2= -4PX X2= 4PY X2= -4PY

X
-P

 =
 0

M

F(O,P)

O

Y+P=O

X

Y

Y-P=O

0

F(O,-P)

x

(T) (U) (V)
  

 
wPÎ -3.3.6 t Awae„‡Ëi Ae ’̄vb 

 
hw` c¨viv‡evjvi vertex v nq Ges -Gi ’̄vbvsK v (h,k) nq, Ges hw` Gi Aÿ Ges directives ’̄vbv¼ 
Aÿmg~‡ni (Co-Ordinate axis) mgvšÍivj nq Z‡e Dc‡i Av‡jvwPZ c¨viv‡evjvi Pvi Ae ’̄v‡bi †ejvq 
wb‡¤œv³ Ae ’̄v cwijwÿZ n‡e t 
 

mgxKiY Directives ‡dvKvm (focus) 
(i) (y-k)2 = 4p(x-h) x = h - p (h+p; k) 

(ii) (y-k)2 = - 4p(x-h) x = h + p (h-p; k) 

(iii) (x-h)2 = 4p(y-k) y = k - p (h, k+p) 

(iv) (x-h)2 = - 4p(y-k) y = k + p (h, k-p) 

 
A_©bxwZ‡Z Awae„‡Ëi e¨envi (Use of Parabola in Economics)  

 

A_©bxwZi wewfbœ †ÿ‡Î Avgiv c¨viv‡evjvi e¨envi Kwi| wb‡P c¨viv‡evjvi wKQy D`vniY Ges e¨envi 
†`Lv‡bv n‡jv|  

K. e¨q Z‡Ë¡ e¨envi (Use in Cost Theory) t A_©bxwZ‡Z †ewkifvM †ÿ‡Î †gvU e¨q A‡cÿK wÎNvZ 
ai‡Yi nq| G Ae¯’vq Mo e¨q A‡cÿK wØNvZ wewkó nq| A_©vr Mo e¨q †iLv U AvK…wZi nq hv GKwU 
c¨viv‡evjv n‡Z cv‡i| Mo e¨q †iLvi vertex ZvB by¨bZg Mo e¨q (Minimum average cost) wb‡ ©̀k 
K‡i|  

M

AC

O Q1 Q

K

AC

 
 

wPÎ-3.3.7 t Awae„Ë-Mo e¨q †iLv 
 
wP‡Î Mo e¨q †iLv AC GKwU c¨viv‡evjv| KviY Q ‡iLvwU Gi directives Ges K ‡_‡K Q †iLvi Dci 
Aw¼Z KQ1 j¤̂ n‡”Q Gi Aÿ (axis)| GLb Q ‡_‡K K we› ỳi ~̀iZ¡ KQ1 Øviv cÖKvk cvq| AC ‡iLv 
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mylg e‡j KM = MQ1 n‡e| A_©vr KQ1 Gi ga¨we› ỳ w`‡q AC ‡iLv AMÖmi n‡q‡Q| d‡j M 

c¨viv‡evjvi Vertex e‡j GB we› ỳ‡Z Mo e¨q (AC) by¨bZg n‡e ejv hvq| 
  
L. Drcv`b Z‡Ë¡ e¨envi (Use in Production theory) t Drcv`b A‡cÿK mvaviYZ t wÎNvZ m¤úbœ aiv 
nq| G Ae ’̄vq Mo Drcv`b †iLv wØNvZ ai‡bi (quadratic type) n‡e| G‡ÿ‡Î Giƒc †iLv c¨viv‡evjvi 
D`vniY wnmv‡e wPwýZ Kiv hvq|  

M

N

APL

O L

K

APL

 
wPÎ- 3.3.8 t Awae„Ë-Mo Drcv`b †iLv 

wP‡Îi f‚wg A‡ÿ kª‡gi cwigvY (L) Ges j¤̂ A‡ÿ kª‡gi Mo Drcv`b (APL) cwigvcK…Z| APL ‡iLvwU 
wbP †_‡K AeZj| GwUI GKwU c¨viv‡evjvi D`vniY| †iLvwUi K we› ỳ‡K Gi Vertex ejv hvq| L ‡iLvi 
†cÖwÿ‡Z Aw¼Z j¤̂ NM Gi A‡a©K n‡”Q KM| A_©vr KM = NM ejv hvq| d‡j K we› ỳ‡Z Mo Ercv`b 
(APL) m‡e©v”P n‡e ejv hvq| 

M. †gvU Avq †iLvi †ÿ‡Î e¨envi (Use in Total Revenue Curve) t ‡gvU Avq weµq Í̄‡ii Dci wbf©i 
K‡i| †Kvb wbw ©̀ó Drcv`b Í̄‡i †gvU Avq (TR) m‡e©v”P nq|  
Drcv`‡bi GKwU Í̄‡iB Avq m‡e©v”P n‡Z cv‡i| H Drcv`b A‡cÿv Kg Ges †ewk Í̄‡i †gvU Avq Kg 
n‡e ejv hvq| GRb¨ †gvU Avq †iLv‡K c¨viv‡evjvi D`vniY wnmv‡e D‡jøL Kiv hvq| awi GK‡PwUqv 
evRv‡i (in monopoly market) GKRb we‡µZvi †gvU Avq A‡cÿK Ges cY¨ weµ‡qi (Q) ‡cÖwÿ‡Z 
†gvU Avq ZvwjKv wbæiƒc t- Avq A‡cÿK t R = -Q2+6Q+2 

 

Q 0 1 2 3 4 5 6 

R 2 7 10 11 10 7 2 
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 wPÎ-3.3.9 t Awae„Ë-†gvU Avq †iLv 
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wP‡Î CM ‡iLv GKRb GK‡PwUqv Kvievixi †gvU Avq †iLv| G‡ÿ‡Î V ‡iLvwUi Vertex wb‡ ©̀k K‡i| 
A_©vr Q = 3 n‡j R = 11 cvIqv hvq V we› ỳ‡Z| d‡j V we› ỳ‡Z Drcv`‡Ki †gvU Avq m‡e©v”P n‡e ejv 
hvq|  
 
 
 
 
 
 
mvivsk t †h A‡cÿ‡Ki ¯̂vaxb PjK Ges Aaxb Pj‡Ki ¸Ydj aªæeK, Zv‡K AvqZ cive„Ë A‡cÿK e‡j| 
Mo w ’̄i LiP †iLv AvqZ cive„Ë A‡cÿK †jLwP‡Îi GKwU D`vniY| GB †iLv f‚wg ev Dj¤^ †Kvb 
Aÿ‡KB ¯úk© K‡i bv| Ab¨w`‡K Awae„Ë (Hyperbola) n‡”Q Ggb GKwU we› ỳi mÂviYc_ hv GKwU wbw`©ó 
we›`y Ges GKwU wbw ©̀ó mij‡iLv †_‡K hvi `~iZ¡ me©`v mgvb| 
 
 
 
 
cv‡VvËi g~j¨vqb 3.3 

mZ¨/wg_¨v wbY©q Kiæb t 

1| Mo w ’̄i LiP A‡cÿK GKwU AvqZ cive„Ë A‡cÿK| 
2| AvqZ cive„Ë A‡cÿK †_‡K cÖvß wPÎ f‚wg ev Dj¤̂ mKj Aÿ‡K ¯úk© K‡i|  
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cvV-3.4 
A‡cÿ‡Ki Xvj I †Q`K  

(Slope and intercept of a function) 
 
 
 
G cvV †k‡l Avcwb- 
◆ A‡cÿ‡Ki Xvj m¤ú‡K© Rvb‡Z cvi‡eb| 
◆ A‡cÿ‡Ki  †Q`K m¤ú‡K© Rvb‡Z cvi‡eb|  
 

K. A‡cÿ‡Ki Xvj (Slope of a function) t  
mvaviYZ †Kvb A‡cÿK y = f(x) Gi †jLwPÎ AsK‡bi mgq Avgiv x †K f‚wg A‡ÿ (Horizontal Axis) 

Ges y ‡K j¤̂ A‡ÿ (Vertical Axis) ‡`LvB ev cwigvc Kwi| G‡ÿ‡Î x ¯̂vaxb Ges y n‡”Q Aaxb PjK|  
†Kvb A‡cÿ‡Ki Xvj ej‡Z mvaviY K_vq Aaxb Pj‡Ki cwieZ©b ∆y †K ¯̂vaxb Pj‡Ki cwieZ©b ∆x Øviv 
fvM Kiv †evSvq| A_©vr ∆y/∆x GB AbycvZ Øviv A‡cÿ‡Ki Xvj wb‡ ©̀k Kiv hvq| Z‡e GwU mij ˆiwLK 
A‡cÿ‡Ki †ejvq cÖ‡hvR¨| Amij ˆiwLK A‡cÿ‡Ki †ÿ‡Î mxgvi aviYv wb‡q A‡cÿ‡Ki Xvj wbY©q 
Ki‡Z nq| †jLwP‡Î †Kvb ¯úk©K AsKb Ki‡j Zvi Xvj A‡cÿ‡Ki Xvj wb‡ ©̀k K‡i| awi, 
y = f(x), GKwU ‰iwLK A‡cÿK| 

Xvj = 
∆y

∆x
  = 

dy

dx
  

 

y = g(x), GKwU Amij ˆiwLK A‡cÿK|  

Xvj = 
∆y

∆x
  = ¯úk©‡Ki Xvj 

Lim ∆x → o 

o


y

k
y=f(x)

m

sa x 

n



y=g(x)

b a x0


y      

t

 
 

 (K) (L) 
wPÎ -3.4.1 t mij ˆiwLK A‡cÿK I Amij ˆiwLK A‡cÿ‡Ki Xvj wbY©q 

 
(K) wP‡Îi KS GKwU ˆiwLK A‡cÿK| Gi m we› ỳ‡Z Xvj = ∆y/∆x = ma/as = OK/OS ejv hvq|  
(L) wP‡Îi g(x) A‡cÿK bb-wjwbqvi A_©vr eµvK…wÎi| Gi n we› ỳ‡Z Xvj dy/dx = bt ¯úk©‡Ki Xvj = 
an/ab ejv hvq|  
KwZcq A‡cÿ‡Ki/†iLvi Xvj msÁvwqZ Kiv hvq bv| †hgb j¤̂ †iLvi (Vertical line) ‡ejvq ∆x = O 

ai‡j ∆y/∆x msÁvwqZ Kiv hvq bv| KviY †Kvb we› ỳ‡Z O Øviv fvM Ki‡j Zvi †Kvb msL¨vMZ Zvrch© 
†bB| Avevi f‚wg A‡ÿi mgvšÍivj †Kvb †iLvi †ejvq ∆y = O n‡e| G‡ÿ‡Î Xvj = ∆y/∆x = O n‡e|  
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y

5

0 2 4
x

f(x)=5

 

y

2o

10

o 4 x

f(x)   

  
 (K) (L)  

wPÎ -3.4.2 t mgvšÍivj †iLv I j¤̂ †iLvi Xvj 
 

∆x = 4-2 = 2 

A_P ∆y = 0 

myZivs 
∆y

∆x 
  = 

0

2
  = 0 

∆x = 0 

∆y = 20-10 = 10 

∆y/∆y = 10/0 =α = Amxg 

(†Kvb msL¨vMZ gvb †bB) 
 

L. A‡cÿ‡Ki †Q`K (Intercept of a Function) t 

A‡cÿ‡Ki †Q`K ej‡Z Ggb we› ỳ †evSvq †hLv‡b †jLwPÎ y A_ev x Aÿ †Q` (Cross) K‡i| y A‡ÿi 
†h we› ỳ‡Z †jLwPÎ †Q` K‡i Zv‡K y ev j¤̂ A‡ÿi †Q`K (Vertical intercept) Ges x A‡ÿi †h we› ỳ‡Z 
†jLwPÎ †Q` K‡i Zv‡K f‚wg A‡ÿi †Q`K (Horizontal intercept) e‡j| y = f(x) A‡cÿ‡Ki †ejvq x =o 

ai‡j j¤̂ A‡ÿi †Q`K Ges y = o ai‡j f‚wg A‡ÿi †Q`K cvIqv hvq|  
 

D`vniY t y = 5 + 2x A‡cÿKwU we‡ePbv Kwi| 
G‡ÿ‡Î x = o ai‡j y = 5 cvIqv hvq| myZivs 5 n‡”Q dvskbwUi j¤̂ A‡ÿi †Q`K| Avevi y = o ai‡j x 
= -5/2 cvIqv hvq| myZivs -5/2 n‡”Q A‡cÿKwUi f‚wg A‡ÿi †Q`K|  

Y

y=5+2x

-2-3 -1 0 X

2

4

6

 
wPÎ- 3.4.3 t A‡cÿ‡Ki †Q`K wbY©q 

wP‡Îi A we› ỳ y A‡ÿi †Q`K Ges B we› ỳ x A‡ÿi †Q`K cÖKvk K‡i|  
G‡ÿ‡Î A‡cÿKwUi Xvj n‡e wb¤œiƒc t 
 
y = 5 + 2x 

∴ Xvj, 
dy

dx
  = 2 
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mvivsk t †Kvb A‡cÿ‡Ki Xvj ej‡Z mvavib K_vq Aaxb Pj‡Ki cwieZ©b‡K ¯̂vaxb Pj‡Ki cwieZ©b 
Øviv fvM Kiv †evSvq| Z‡e GwU ïaygvÎ mij ˆiwLK A‡cÿ‡Ki †ejvq cÖ‡hvR¨| Ab¨w`‡K A‡cÿ‡Ki 
†Q`K ej‡Z Ggb we›`y †evSvq †hLv‡b †jLwPÎ Y ev X Aÿ †Q` K‡i|  
 

 

 

 

cv‡VvËi g~j¨vqb -3.4 

mZ¨/wg_¨v wbY©q Kiæb t 

1|  f‚wg A‡ÿi mgvšÍivj †Kvb †iLvi †ejvq ∆y = 0 n‡e| 
2|  mvaviYZt †Kvb A‡cÿ‡Ki †jLwP‡Îi Rb¨ x-‡K j¤̂ A‡ÿ †`Lv‡bv nq|  
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cvV-3.5 

 Pvwn`v I †hvMvb †iLv wbY©q 
 
 
 
G cvV †k‡l Avcwb- 
◆  Pvwn`v A‡cÿK m¤ú‡K© Rvb‡Z cvi‡eb| 
◆  †hvMvb A‡cÿK m¤ú‡K© Rvb‡Z cvi‡eb| 
 
fvimvg¨e ’̄vq Pvwn`v I †hvMvb †iLv Øviv Ggb GKwU `vg I cwigvY wbY©q Kiv hvq †hLv‡b c~Y© 
cÖwZ‡hvwMZvg~jK evRv‡i H ª̀‡e¨i Pvwn`v I †hvMvb mgvb nq| H ª̀‡e¨i `vg I cwigvY‡K fvimvg¨g~jK 
`vg I cwigvY e‡j| 
GKK_vq ejv hvq, †h `v‡g Pvwn`v I †hvMvb mgvb nq, Zv‡K fvimvg¨ `vg Ges H `v‡g †h cwigvY µq 
weµq nq Zv‡K fvimvg¨ cwigvY e‡j|  
 
Pvwn`v I †hvMvb A‡cÿK cwiwPwZ t 

wb‡¤œi †KvbwU Pvwn`v A‡cÿK Ges †KvbwU †hvMvb A‡cÿK e¨vL¨v Kiæb| 
 (K) 10q-100-400p =0 

 (L) 2Q = 2400-2p2 

 (M) 2Q = 310-50p 

 (N) 2Q = 100p 

 
mgvavb t 
(K) †`Iqv Av‡Q, 
 10q-100-400p =0 

 ev 10q = 100 + 400p 

 ev q = 
10(10 + 40p)

10
  

 ∴ q = 10 + 40p 

 

GLb p-Gi wewfbœ gv‡bi †cÖwÿ‡Z q-Gi †h mKj gvb cvIqv hvq Zvi wfwË‡Z m~wP wb¤œiƒc t 
p 0 2 3 4 

q 10 90 130 170 

 
G‡ÿ‡Î hZB `vg (p) e„w× cv‡”Q ZZB cwigvY (q) Gi gvb e„w× cv‡”Q| A_©vr p I q Gi g‡a¨ aYvZ¥K ev 
cÖZ¨ÿ m¤úK©| Kv‡RB Dc‡ii A‡cÿKwU GKwU †hvMvb A‡cÿK|  
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1
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2
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0

p

q

S

 
 

wPÎ 3.5.1 t †hvMvb †iLv 
 

(L) †`Iqv Av‡Q, 
 2Q = 2400 -2p2 

 ev Q = 
2(1200 - p2)

2
  

 ∴ Q = 1200-p2 

P I Q Gi wewfbœ gv‡bi †cÖwÿ‡Z m~wP wb¤œiƒc t 
p 0 1 2 3 4 

Q 1200 1199 1196 1191 1184 
 

G‡ÿ‡Î hZB `vg (p) e„w× cv‡”Q ZZB cwigvY (Q) n«vm cv‡”Q| A_©vr `vg (p) Gi mv‡_ cwigvY (Q)-Gi 
FYvZ¥K  ev wecixZ m¤úK©| Kv‡RB Dc‡ii A‡cÿKwU GKwU Pvwn`v A‡cÿK| 

1

1100 1200

2

3

4

0

P

D

q

 
wPÎ 3.5.2 t Pvwn`v †iLv 

(M) †`Iqv Av‡Q, 
 2Q = 310-50p 

 ev, Q = 
2(155 -25p)

2
  

 ∴ Q = 155-25p 
 

p 0 1 2 3 

Q 155 130 105 80 

 
G‡ÿ‡Î `vg (p) Gi gvb hZB e„w× cv‡”Q cwigvY Gi gvb ZZB n«vm cv‡”Q| A_©vr `vg (p) Gi cwigvY 
(Q) Gi wecixZ ev FYvZ¥K m¤úK©| Kv‡RB Dc‡ii A‡cÿKwU Pvwn`v A‡cÿK|  
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wPÎ 3.5.3 t Pvwn`v †iLv 
 
(N) †`Iqv Av‡Q, 
 2Q = 100p 

 ev Q = 50p  

p 0 1 2 3 4 

Q 0 50 100 150 200 

 
G‡ÿ‡Î `vg (p) hZB e„w× cv‡”Q cwigvY (Q) ZZB e„w× cv‡”Q| A_©vr `vg (p)-Gi mv‡_ cwigvY (Q)-Gi 
aYvZ¥K (+) ev cÖZ¨ÿ m¤úK©| Kv‡RB Dc‡ii A‡cÿKwU GKwU gyjwe›`Mvgx †hvMvb A‡cÿK|  
 

1

50 100 150 200

2

3

4

0

p

q

S

 
wPÎ 3.5.4 t †hvMvb †iLv 

 
 
mvivsk t †h A‡cÿ‡K `vg (P) I cwigvb (q) -Gi g‡a¨ abvZ¥K ev cÖZ¨ÿ m¤úK© we`¨gvb, Zv‡K †hvMvb 
A‡cÿK e‡j| Ab¨w`‡K `vg (P)-Gi mv‡_ cwigvb (q)-Gi FbvZ¥K ev wecixZ m¤úK© _vK‡j Zv‡K 
Pvwn`v A‡cÿK e‡j|  
 
 
cv‡VvËi g~j¨vqb 3.5 

mZ¨/wg_¨v wbY©q Kiæbt 
1| †hvMvb A‡cÿ‡K P I q -Gi g‡a¨ abvZ¥K m¤úK© i‡q‡Q|  
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P~ovšÍ g~j¨vqb- BDwbU 3 

mswÿß I iPbvg~jK cÖkœ t 

1| w ’̄i A‡cÿK wK ? A_©bxwZi †Kvb †Kvb †ÿ‡Î GwU e¨eüZ nq ? 
2| A_©bxwZ‡Z mij ˆiwLK GKgvwÎK A‡cÿK †Kv_vq e¨eüZ nq ? 
3| wewfbœ A‡cÿ‡Ki †jLwPÎ cÖKvk I A_©‰bwZK e¨envi Av‡jvPbv Kiæb| 
4| A_©bxwZ‡Z wØNvZ A‡cÿK †Kvb †Kvb †ÿ‡Î e¨eüZ nq ? 
5| A_©kv‡ ¿̄ wØNvZ A‡cÿ‡Ki MvwYwZK mgm¨v I mgvavb †jLwP‡Îi gva¨‡g cÖKvk Kiæb| 
6| A_©kv‡ ¿̄ wÎNvZ A‡cÿ‡Ki MvwYwZK mgm¨v I mgvavb †jLwP‡Îi gva¨‡g cÖKvk Kiæb|  
7| AvqZ cive„Ë A‡cÿ‡Ki ˆewkó¨ wK wK ? 
8| Awae„‡Ëi msÁv w`b| Awae„‡Ëi mv‡_ m¤ú„³ Dcv`vb wK wK ? Pvwn`v A‡cÿK, P =α −βq, 

 †hLv‡b P = `vg, q = ª̀‡e¨i cwigvY, α, β = abvZ¥K aªæeK|  
 cÖgvb Kiæb, †gvU Avq A‡cÿK GKwU Awae„„Ë| 
9| PQ = 30 †jLwPÎ AsKb K‡i gšÍe¨ Kiæb| 
10| Xvj ej‡Z wK †evSvq ? 
11| A_©bxwZ‡Z †Kvb A‡cÿ‡Ki Xvj I †Q`K †jLwP‡Îi gva¨‡g Av‡jvPbv Kiæb| 
12| hw` cÖwZ †KwR wPwbi weµq g~j¨ P UvKv Ges †Kvb cwiev‡ii gvwmK Pvwn`v (Q) †KwR‡Z wb¤œiƒc 
 nq ; 

 P = 
300

q+10
  - 5 

 wPwbi Pvwn`v †iLvi GKwU †jLwPÎ AsKb Kiæb| 
 `vg KZ n‡j wPwbi Pvwn`vi cwigvb k~b¨ n‡e ? 
 
 
DËigvjv-BDwbU 3 
cvV-1 t 1| wg_¨v 2| mZ¨ 
cvV-2 t 1| mZ¨ 2| mZ¨ 
cvV-3 t 1| mZ¨ 2| wg_¨v 
cvV-4 t 1| mZ¨ 2| wg_¨v 
cvV-5 t 1| mZ¨  


