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1. chtxf.kr 
 

1.1 f}?kkr lehdj.k (Quadratic Equation) 
  f}rh; dksfV dh chtxf.kr lehdj.k ¼pj dh mPpre ?kkr 2 gks½ f}?kkr 

lehdj.k dgykrh gSA  f}?kkr lehdj.k dk O;kid :i gS]  
lehdj.k ax2 + bx + c = 0....(i)   (a )  

  mijksDr lehdj.k dk O;kid gy 

  
2b b 4ac

X
2a

−  −
=  

    and 

  

  ;gka  x1 rFkk x2 lehdj.k (i) ds ewy 

dgykrs gSa.  

  ewyksa dk ;ksx = x1 + x2 = –    

  rFkk ewyksa dk xq.kuQy  =x1 x2 =  

Example 1: lehdj.k 2x2 – x – 3 = 0 ds ewy Kkr djksA 

  (1) 3/2, –1 (2) 1, 3/2 (3) 2, 3 (4) –3/2, –1 
Solution: f}?kkr lehdj.k ax2 + bx + c = 0, ds ekud :i ls lehdj.k dh rqyuk djus ij 

  a=2, b=–1, c=–3. 

  vc x = ; 

  x = 
2( 1) ( 1) 4(2)( 3)

2(2)

− −  − − −
   

 

Example 2: lehdj.k 3x2 – 5x – 12 = 0 ds ewyks dk ;ksx ,oa xq.kuQy Kkr dhft,sA 

  (1) 5/3, –4 (2) –5/3, 4 (3) –4, 5/3 (4) –4, –5/3 

Solution:  +  = – b/a = 5/3  (,  lehdj.k ds ewy gS)  

    = c/a = –4 
1.2 f}in lfUudVu 

 ;fn x cgqr NksVk gS rks in esa x dh mPpre ?kkrksa dks ux.; eku ldrs gSa vr%  (1+x)n =1 + nx 

Example 3:  i`Foh dh lrg ds h Å¡pkbZ ij xq:Roh; Roj.k (g) dk eku g' = g 

2
R

R h

 
 

+ 
 gSA cgqr de Å¡pkbZ ds fy, g' dk 

eku D;k gksrk gS \ 

Solution:  g' = g 

–2

e

h
1

R

 
+ 

 
 g' = g 

e

2h
1 –

R

 
 
 

 

Example 4:  0.99 ds eku dh x.kuk dhft,sA 

   (1) 0.995 (2) 1 (3) 0.990  (4) 1.05   

2

1

–b b – 4ac
x

2a

+
=

2

2

–b – b – 4ac
x

2a
=

b

a
c

a

2–b b – 4ac

2a



1 2 2

6 3 –4
x x x –1

4 2 4
 = =  =  =
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Solution:      = 0.995 

1.3 y?kqx.kd lw=: 

➢ log mn = n log m ➢ log mn = log m + log n 

➢ log = log m – log n ➢ loga
 (a) = 1 ➢ n m = loge m  

 
Example 5: log1012 dh x.kuk dhft,sA 

  (1) 1 (2) 1.05 (3) 1.079 (4) 1.085  

Solution: log1012 = log10(4 × 3) = log104 + log103 = log1022 + log103 = 2log102 + log103 

 = 2 × 0.301 + 0.477 = 1.079 

1.4 vuqikr ds vuqiz;ksx 

 ➢ ;fn   =    ➢ ;fn  =   ➢ ;fn   =  

   =    =    =  

Example 6: 
a b

a – b

+
dh x.kuk dhft,sA ;fn  

a

b
 = 

5

2
 gS ? 

  (1)  (2)  (3)  (4)  

Solution:  =    =  =    

1.5 Js.kh: 

0.99
1/2

1
1 –

100

 
 
 

1
1 –

200

 
 
 

m

n

 
 
 

p

q

a

b

p

q

a

b

p

q

a

b

p q

p – q

+ a b

a – b

+ p q

q

+ a b

b

+ p – q

q

a – b

b

7

3

5

3

3

7

2

3

a

b

5

2

a b

a – b

+ 5 2

5 – 2

+ 7

3

SPOT LIGHT 

➢ loge m = 2.303 log10 (m); ln(1) = 0    
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Example 7:  igyh n izkd`r la[;kvks dk ;ksx Kkr dhft,sA 

   (1) 
n(n 2)

2

+ 
 
 

 (2) 
n(n 1)

2

+ 
 
 

 (3) 
n(n 1)

1

+ 
 
 

 (4) 
n(n 2)

1

+ 
 
 

 

Solution:   ekuk ;ksx Sn gS] rks % 
   Sn = 1 + 2 + 3 +....+n; 

    

Example 8:  3, 6 ds lekUrj ek/;] xq.kksÙkj ek/; ,oa gjkRed ek/; dh x.kuk dhft,sA 

   (1) A. M. = 4; G.M. = 3 2  H.M. = 3.5 (2) A. M. = 3 2 ; G.M. = 4.5 H.M. = 4  

   (3) A. M. = 4.5; G.M. = 3 2  H.M. = 4 (4) A. M. = 3 2 ; G.M. = 5 H.M. = 4 

Solution:  A.M. = =  = 4.5 

   G.M. =  =  =  

   H.M. =  =  = 4 

n

n n(n 1)
S [1 n]

2 2

+ 
= + =  

 

a b

2

+ 3 6

2

+

3 6 18 9 2 3 2 =

2ab

a b+

2 3 6

9

 

Js.kh 

lekUrj Js.kh (AP) xq.kksÙkj Js.kh  (GP) gjkRed Js.kh (HP) 

an = a+(n–1)d 

a, ar, ar2,..., arn–1 O;kid :i a, a+d, a+2d, ……a+(n–1)d  

nth in an = arn–1 an =  

n inks dk 

;ksx   
Sn =  [a+a+(n–1)d] 

Sn =  

 [1st term + nth term] 

Ekk/;   
 

     inks dk ;ksx 

SPOT LIGHT 

➢ lekUrj Js.kh  xq.kksÙkj Js.kh   
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2. f=dks.kferh (Trigonometry) 
2.1 fMxzh o jsfM+;u : 
 

  = pki dh yEckbZ

f=T;k

    =  

 ;fn     r = 1 gks rks    = AB (yEckbZ dk pki) 
 dks.k dk ek=d jsfM;u ;k fMxzh gksrk gSaA 
 
 dks.k  :ikUrj.k lw=  

  jsfM;u = 180° 

 
 dqN ekud eku 

fMxzh 30° 45° 60° 90° 120° 135° 150° 180° 360° 

jsfM;u 
6


 

4


 

3


 

2


 

2

3


 

3

4


 

5

6


 

 2 

Example 9: (i) 
6


jsfM;u dks fMxzh esa ifjofrZr djksA (ii) 30° fMxzh dks jsfM;u esa ifjofrZr djksA 

Solution: (i)  × 
180


= 30° (ii) 30° × 

180




 = rad 

2.2 /kukRekd rFkk _.kkRed dks.kks dk ekiu 

 /kukRed dks.k: - dks.k dks okekoZr fn’kk es ekis tkus ij ges’kk /kukRed gksrk gSaA  

 _.kkRed dks.k: - dks.k dks nf{k.kkorZ fn’kk esa ekis tkus ij ges’kk _.kkRed gksrk gSaA        

      
  
 e.g.: - 


AB

r

6



6



dks.k :ikUrj.k lw= 

fMxzh ls jsfM;u esa jsfM;u ls fMxzh esa 

1 fMxzh =   0.02rad 1 jsfM;u =  57° degree 

➢  ➢  

x 

y 

/kukRed 

dks.k 

/kukRed dks.k ?kw.kZd 

–y 

–x x 

y 

_.kkRed 

dks.k 

_.kkRed dks.k ?kw.kZd 

–x 

– y 

C 

B 

A 

 

Pkki fd yEckbZ 
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2.3 f=dks.kferh; Qyu : 

  
 The trigonometric ratio   

 sin  = 
Perpendicular

Hypotenuse
= 

OB

AB
  cosec = 

1

sin
   

 cos = 
Base

Hypotenuse
= 

OA

AB
   sec = 

1

cos
  

 tan = 
Perpandicular

Base
  = 

OB

OA
   cot = 

1

tan
   

➢ dqN ekud dks.kks ds fy,  sin , cos  rFkk tan   ds eku 

fMxzh 0° 30° 37° 45° 53° 60° 90° 

jsfM;u 0 

6


 

37

180


 

4


 

53

180


 

3


 

2


 

sin 0 1

2
 

3

5
 

1

2
 

4

5
 3

2
 

1 

cos 1 3

2
 

4

5
 

1

2
 

3

5
 

1

2
 

0 

tan 0 1

3
 

3

4
 

1 4

3
 3   

➢ 90° ls vf/kd dks.kksa ds fy, f=dks.kehrh; vuqikr 

  

P B P 

H H B 

Sin Cos tan 

Cosec sec cot 

Step 1 → ml prqFkkZa’k fd igpku djs ftles dks.k fLFkr gSaA 

Step 2 → +ve ;k –ve fpUgks dks ASTC  fu;e }kjk r; djuk 

Step 3 → (i) ;fn dks.k = (n ± )  tgk¡ n ,d iw.kkZad gS] (0    ) 

vk/kkj 

yEc 
d.kZ 

(vklUu dks.k) 

(foifjr fn’kk) 

O A 

B 

90°  
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  f=dks.kehrh; iwjd dks.kks ds Qyu  

  sin  cos 

  tan  cot 

  sec cosec 

 
➢ dqN lkekU; mnkgj.k (90° and 270° ds fy,):- 

 (i)  sin ( )2
 − = cos   cos ( )2

 − = sin  

 (ii) tan ( )2
 − = cot    cot ( )2

 − = tan  

 (iii) sec ( )2
 − = cosec   cosec ( )2

 − = sec  

 (iv)  sin ( )3
2

 −  = –cos     cos ( )3
2

 −  = –sin  

  
Example 10: iznf'kZr fp= esa lHkh N% f=dks.kferh; vuqikr Kkr djksA 

Solution:  sin =  ; cos =  ;  

 tan =  ; cosec  =  ;  

 sec =  ; cot =  

Example 11: fuEu dk eku Kkr dhft,: 
 (i) sin30° + cos60° (ii) sin 0° – cos 0° 
 (iii) tan 45°–tan 37° (iv) sin 390°  
 (v) cos 405° (vi) tan 420° (vii) sin 150° (viii) cos 120° 
 (ix) tan 135° (x) sin (330°) (xi) cos 300° (xii) sin (–30°) 
 (xiii) cos (–60°) (xiv) tan (–45°) (xv) sin (–150°) 

Solution: (i) sin 30°+ cos 60° = + = 1 (ii) sin 0° – cos0° = 0 – 1 = –1 

 (iii) tan 45°– tan 37° =  (iv) sin 390° = sin(360° + 30°) = sin 30° =  

4

5

3

5
4

3

5

4
5

3

3

4

1

2

1

2
3 1

1 –
4 4

=
1

2

rks (n ± ) dk f=dks.kehrh; Qyu =  (fpUg)  dk dqN f=dks.kehrh; Qyu  

(ii) ;fn dks.k =   
 = (fpUg)  ds iwjd dks.kks ds f=dks.kehrh; Qyu 

( fpUg dks ASTC fu;e }kjk p;u djsxs) dk f=dks.kehrh; Qyu  

SPOT LIGHT 

ASTC fu;e   izFke prqFkkZa’k 

 

A 

(lHkh /kukRed) 

f}rh; prqFkkZa’k 

S 

(sin & cosec positive) 

r`rh; prqFkkZa’k 

T 

(tan & cot /kukRed) 

prqFkZ prqFkkZa’k 

C 

(cos & sec /kukRed) 

C 

A B 
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 (v) cos 405° = cos(360° + 45°) = cos45° =  

 (vi) tan 420° = tan (360° + 60°) = tan 60°=  

 (vii) sin 150° = sin (90° + 60°) = cos 60° =  or sin 150° = sin(180° – 30°) = sin30°=   

 (viii) cos 120° = cos(180° – 60°) = – cos60° =–  

 (ix) tan 135° = tan(180°– 45°) = –tan 45°= –1 

 (x) sin 330° = sin (360° – 30°) = – sin 30°=–  

 (xi) cos 300° = cos (360° – 60°) = cos 60° =  

 (xii) sin (–30°) = –sin 30° = –  (xiii) cos (–60°) = + cos 60° = +  

 (xiv) tan (–45°) = –tan45° = –1    

 (xv) sin (–150°) = –sin (150°) = – sin (180°–30°) = – sin 30°= –  

2.4 f=dks.kferh; lw= 

  

 

 
Example 12: fuEu ds lfUudV eku Kkr djks 
 (i) sin 1°  

1

2

3
1

2

1

2
1

2

1

2
1

2
1

2

1

2

1

2

f=dks.kehrh; lw= 

igpku 

➢ sin2 + cos2 = 1 

➢ 1 + cot2 = cosec2 

➢ 1 + tan2 = sec2 

tksMuk/?kVkus okys lw= 

➢ sin (A±B) = sinA cosB ± cosA sinB 

➢ cos(A±B) = cosA cosB  sinA sinB 

➢ sin2 = 2sin cos 

tgka A = B 

➢ cos2 =cos2 – sin2  

                = 1 – 2sin2 

               = 2cos2 – 1 

vf/kdre o U;wure eku 

➢ –1  sin  1 

➢ –1  cos  1 

➢ –   asin + bcos   

DETECTIVE MIND 

asin + bcos = sin ( + ) 

tgk¡  =   

SPOT LIGHT 

➢ y?kq dks.k lfUudV 

 ;fn  NksVk   sin   ( in radian) 

 tan   ( in radian) sin  tan   

 cos  1      
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 (1) 0.02 (2) 0.04 (3) 0.05  (4) 0.03 
 (ii) tan 2°  
 (1) 0.04 (2) 0.03 (3) 0.05 (4) 0.01 
 (iii) cos 1° 
 (1) 0.7 (2) 1.02 (3) 1.05 (4) 1 

Solution: (i) sin1 sin 1
180

 
 =  

 
=  =  

 (ii) tan2° = tan 2
180

 
 

 
=  =  

 (iii) cos1 cos 1
180

 
 =  

 
 cos 1

180

 
= = 

 
 

Example 13: ,d xsan {kSfrt ls  dks.k ij u osx ls iz{ksfir dh tkrh gSA iz{ksi.k dh ijkl R fuEu gS % 
2u sin2

g

 dks.k  

ds fdl eku ds fy;s fn;s x;s iz{ksI; ds osx ds fy;s ijkl vf/kdre gksxh\ (;gka g = fu;rkad) 

 (1) rad (2) rad (3) rad (4) rad 

Solution: sin 2  1 blfy;s ijkl vf/kdre gksxh ;fn sin 2 = 1. vr% 2 = 
2 4

 
  = rad. 

➢ f=dks.kehrh ds vuqiz;ksx: - 

 (i) oLrq fd ÅWpkbZ    (ii) dsejs }kjk r; {ks=Qy 

   

 (iii)  vf/kdre nwjh dk ekiu  

 

3. funsZ'kkad T;kferh; (Coordinate Geometry) 

sin
180 180

 


tan
90 90

 


2



4



3



6



 
mUu;u dks.k 

nwjh (d) 

Å
Wp
kb
Z 
 (

H
) 

ÅWpkbZ (h) 

ÅWpkbZ (H) = h + nwjh (d) × tan (h') 

Å
Wp
kb
Z (

h
’)

 

isM+ fd yEckb 

 fdruh gSa\ 

 fo{ksi.k dks.k 

Å
Wp
kb
Z 

nwjh 

nwjh =  

lw;Z Ik`Foh 

rkjk 

 
D 

d 

d = D × tan 
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 lef"V esa ,d fcUnq dh fLFkfr dk irk yxkus ds fy;s ge nka;s gkFk ds vk;rkdkj funsZ'kh v{k fudk; dk mi;ksx 

djrs gSaA ;g fudk; (i) ewy fcUnq (ii) v{k vFkok v{kksa ls curk gSA 

3.1 xy ry esa ,d fcUnq dh fLFkfr: 

 ,d fcUnq dh fLFkfr x rFkk y-v{k ¼vFkok lekUrj½ ds vuqfn'k bldh ewy fcUnq 

ls nwjh gksrh gSA,d fcUnq dh fLFkfr x rFkk y-v{k ¼vFkok lekUrj½ ds vuqfn'k 

bldh ewy fcUnq ls nwjh gksrh gSA 

 

3.2 nwjh lw= 

     
3.3 js[kk dk <ky 

 nks fcUnqvksa A(x1, y1) rFkk B(x2, y2) dks feykus okyh js[kk dk <ky m }kjk 

n'kkZ;k tkrk gS 

 m =  =  =  

 ;gka  js[kk }kjk /kukRed x-v{k ds lkFk cuk;k x;k dks.k gSA js[kk dk 

<ky >qdko ds eki ls lEcfU/kr gSA 

 

3.4 ,d fcUnq rFkk ,d js[kk ds e/; yEcor~ nwjh: 

  ,d fcUnq (x1, y1) ls js[kk ax + by + c = 0 dh yEcor~ nwjh fuEu gSA 

  p = 1 1

2 2

ax by c

a b

+ +

+

 

  

 

Example: 14  fcUnq (2, 14) ds fy;s Hkqt rFkk dksfV Kkr djksA y-v{k rFkk x-v{k ls nwjh Hkh Kkr djksA 
Solution: Hkqt = x-funsZ'kkad = 2 
  = y-v{k ls nwjh 
  dksfV = y-funsZ'kkad = 14 
  = x-v{k ls nwjh 
 

Example: 15 ;fn fcUnqvksa (–9 cm, a cm) rFkk (3 cm, 3cm) ds eè; nwjh 13 cm gS rks a dk eku Kkr djksA 
  (1) – 2 cm vFkok 6 cm   (2) – 2 cm vFkok 8 cm  
  (2)  – 3 cm vFkok 8 cm (4) – 4 cm vFkok 6 cm 
Solution: nwjh lw= ds iz;ksx }kjk 

  d = ( ) ( )
2 2

2 1 2 1x – x y – y+  

    
 

( ) 2 213 [3 – –9 ] [3 – a]= +    

   132 = 122 + (3–a)2  (3–a)2 = 132 – 122 =52 

   (3–a) = ±5  a = –2 cm vFkok 8 cm 

y

x





2 1

2 1

y – y

x – x
tan

x 

y 

(x2, y2, z2) 

(x1, y1, z1) 

z 
O 

d 

nwjh =   
x 

y 
(x2, y2) 

(x1, y1) 

O 

d 

nwjh =   

xy ry esa (z= 0)(2D) 

x 

y 

(x, y) 

Hkqt 

dksfV 

ewy 
(0, 0) 

x 

y y 

x 

x 

y 

B(x2, y2) 

A(x1, y1) 

O x2 x1 
 x 

y 

y2 

y1 

x 

y 
(x1, y1) 

O 

p 
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Example: 16 ,d dqÙkk ,d fcYyh idM+uk pkgrk gSA dqÙkk iFk ftldk lehdj.k y–x = 0 gS] dk vuqlj.k djrk gS] 

tcfd fcYyh iFk ftldk lehdj.k x2 + y2 = 8 gS] dk vuqlj.k djrh gSA fcYyh dks idM+us ds lEHko 

fcUnqvksa ds funsZ'kkad gksaxsA 

  (1) (2, –2) (2) (2, 2) (3) (–2, 2) (4) (–2, –2) 
Solution: ekuk (x1, y1) fcUnq ij idM+rk gS rks, y1 – x1 =0 rFkkx1

2 + y1
2 = 8 

  vr% 2x1
2 = 8  x1

2 =4  x1=±2; 

  vr% lEHko fcUnq (2, 2)rFkk (–2, –2) gSA 

Example: 17 ,d dkj ftldk osx 5 s esa 10 m/s ls 20 m/s ifjofrZr gksrk gSA v-t vkjs[k [khapks rFkk v dk eku le; 

ds inksa esa fy[kksA 

Solution: <+ky = 
20 – 10

5 – 0
 = 2 m 

  js[kk v v{k ij dkVrh gS = c = 10 

  vr% lehdj.k v = 2t + 10 

 
4. vodyu (DIFFERENTIAL CALCULUS): 

 ge ;gka lrr~ :i ls ifjorZu'khy Qyuksa ds e/; lEcU/kksa dk vè;;u djsaxsA 

 vodyu dk mís'; fdlh jkf'k esa ifjorZu dh ek=k ¼vFkkZr~ c<+uk ;k ?kVuk½ dk v/;;u djuk gS] tc nwljh jkf'k 

¼ftl ij izFke jkf'k fuHkZj djrh gS½ Lora= :i ls ifjofrZr gksrh gSA 

4.1 vkSlr ifjorZu nj : 

 ekuk Qyu y = f(x) fp=kuqlkj vkysf[kr gSA vUrjky [x1, x2] esa x ds lkis{k y esa 

vkSlr ifjorZu nj  

      vkSlr ifjorZu nj = 
e as ifjoruZ

e sa ifjoruZ

y

x
  

   =  = thok AB dk <ky 

 
4.2 rkR{kf.kd ifjorZu nj : 

 x ds fdlh fof'k"V eku ij x ds lkis{k y esa ifjorZu dh nj] rkR{kf.kd ifjorZu nj 

dgykrh gSA bls (x,y) ij [khaph xbZ Li'kZT;k ds <ky }kjk ekik tk ldrk gSA lkFk 

gh chtxf.krh; :i esa bls Qyu y = f(x) dk izFke vodyt dgrs gSaA rkR{kf.kd 

ifjorZu dh nj = 
dy

dx
 = Li'kZ js[kk dk <ky = tan 

4.3 lkekU;rk iz;qDr fd;s tkus okys dqN Qyuksa ds vodyt : 

y = fu;r dy
0

dx
=  

y = cxn (?kkrkad fu;e) n 1dy
cnx

dx
−=  

y = ex (pj?kkrkadh Qyu) xdy
e

dx
=  

y = ln x (y?kqxq.kd Qyu) dy 1

dx x
=  

y = sinx dy
cosx

dx
=  

y = cosx dy
sinx

dx
= −  

y = tan x 2dy
sec x

dx
=  

y

x





2 1

2 1

y – y

x – x
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4.4 vodyu ds fu;e 
➢ ;ksx fu;e  

 ;fn u o v,x ds vodyu Qyu gks] rks izR;sd fcUnq ij muds ;ksx fd vodyuh;rk u + v gksxhA  

 
d

(u v)
dx


du dv

dx dx
=     

 ;ksx fu;e dk foLrkj ls vf/kd dk;ksZ ds ;ksx ij Hkh gksrk gSa] ;fn u1, u2,.........un vodyuh; gS x, rks 

1 2 n

d
(u u ..... u )

dx
+ + +  = 1 2 ndu du du

.......
dx dx dx

+ + +  

➢ xq.kuQy fu;e  

 ;fn u o v, x ds vodyuh; gS] rks uv ds xq.kuQy dk O;qRiUu gS 

 
d

dx
(uv) = 

dv du
u v

dx dx
+   ;k  I.II I II II I

d d d
( ) ( ) ( )

dx dx dx
= +  

  

 
 

➢ HkkxQy fu;e       

 ;fn u o v, x ds vodyu gS] vkSj v(x)  0 rks Hkkx u/v, x fd vodyuh; gSa 

 
d u

dx v

 
 
 

 = 
2

du dv
v u

dx dx
v

−

 

  nks Qyuks ds HkkxQy dk vodyu muds vodyu dk HkkxQy ugh gksrk gS  

 

 

➢ Qyu dk Qyu : J`a[kyk fu;e 

 Ekkuk f, x dk Qyu gS] tks  t fd vksj eqM+k gSa t ds lkis{k f dk izFke vodyu   o  ds xq.kuQy ds cjkcj gksrk gSaA 

   

 

➢ ?kkrkad J`[kyk fu;e  

 ;fn u (x) Qyu] tgk¡ n ,d izkÑr la[;k gSa rks un ds vodyu o 
nd

u
dx

 = n 1 du
nu

dx
− , n  R 

df

dx

dx

dt

df df dx
= ×

dt dx dt

SPOT LIGHT 

nks Qyuks dk ;ksx muds vodyu ds ;ksx ds cjkcj gS] ysfdu nks Qyuksa dk xq.kuQy vodyu ds Qyuks 

ds xq.kuQy ds cjkcj ugha gksxkA  

mnk- (x.x) = (x2) = 2x, while (x).  (x) = 1.1 = 1.   
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Example: 18 fuEu Qyuksa ds vodyt Kkr djks 

  (i) y = 2x3 (ii) y = 
4

x
 (iii) y = 3ex 

  (iv) y = 6 ln x  (v) y = log10 x  (vi) y = 5 sin x 

Solution: (i) 3y 2x=  
dy

dx
  = 2 [3x3–1] = 6x2 (ii) y = 

4

x
 = 4x–1 

dy

dx
  = 4 [(–1)x–1–1] = – 

2

4

x
 

  (iii) y = 3ex xdy
3e

dx
 =   (iv) y = 6ln x dy 1 6

6
dx x x

 
 = = 

 
 

  (v) y = log10 x 
1

y
2.303

 =  ln x  = 
dy 1

dx 2.303x
=  (vi) y = 5sin x  

dy

dx
= 5 cosx  

 

 

Example: 19 fuEu ds fy, y dk x ds lkis{k izFke vodyt Kkr djksA 

  (i) y = x2 sin x, (ii) y =4(ex)cos x 

Solution: (i) 
dy

dx
= x2(cosx) + (2x)(sinx) = x2 cos x + 2x sinx 

  (ii) 
dy

dx
= 4[(ex)(cosx) + (ex) (–sinx)] = 4ex [cos x – sin x] 

 

Example: 20 dy/dx Kkr djksa ;fn y = tan x .  

Solution:  
d

dx
 (tan x) = 

d

dx
 sinx

cosx

 
 
 

 

  = 2

d d
cos (sinx) – sinx (cosx)

dx dx
cos x



 = 
2

cosxcosx – sinx(–sinx)

cos x
 = 

2 2

2

cos x sin x

cos x

+  = 
2

1

cos x
= sec2 x 

 

Example: 21 y = 
2

2

t – 1

t 1+
 dk vodyt Kkr djksA 

Solutin:  u = t2 – 1 rFkk v = t2 + 1 HkkxQy dk fu;e yxkus ij 

   
dy

dt
 = 

2 2

2 2

(t 1).2t – (t – 1).2t

(t 1)

+

+
  

  
2

d u v(du / dt) – u(dv / dt)

dt v v

  
=  

  
 = 

3 3

2 2

2t 2t – 2t 2t

(t 1)

+ +

+
 = 

2 2

4t

(t 1)+
 . 

4.5 f}rh; vodyu: 

 y = f(x) dk f}rh; vodyu fuEu izdkj fy[kk tkrk gS- 

 
2

2

d y d dy

dx dxdx

 
=  

 
 

 

DETECTIVE MIND 
➢ jsfM;u cuke fMxzh ds vodyu  

 sin(x°) = sin  =  cos = cos(x°) 
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Example: 22 (a) cos 3x,   (b) sin 2x, (c)  (A sin (t + ) 

Solution: (a)  cos 3x = – sin 3x  3x = –3 sin 3x 

 (b)  sin 2x = cos 2x (2x) = cos 2x . 2 = 2 cos 2x 

 (c)  (A sin (t + ) = A cos (t + ) (t + ) = A cos (t + ). . = A  cos (t + )  

Example: 23 ;fn y = 4x2 gS] rks 
dy

dt
dk eku D;k gksrk gS \ 

Solution:    = 8x.  

Example: 24 ;fn f (x) = x cos x , rks f ’’ (x) Kkr djksA 

Solution: xq.kuQy fu;e dk iz;ksx djsa we have f ’ (x) = x (cos x) + cos x (x) = – x sin x + cos x  

 f ’’ (x) Kkr djus ds fy,  f ’ (x) dk vkdyu djus ij%  

 f ’’ (x) =  (–x sin x + cos x) = – x  (sin x) + sin x  (– x) + (cos x) = – x cos x – sin x – sin x  

 = – x cos x – 2 sin x 
4.6 Qyu dk mPpre rFkk fuEure eku 
 Qyu dk mPpre rFkk fuEure eku Kkr djus ds fy;s mPpdksfV ds vodyt dk mi;ksx fd;k tkrk gSA mfPp"B 

rFkk fufEu"B fcUnqvksa ij izFke vodyt 'kwU; gksrk gSA  

 

➢ fcUnq ‘A’ ij fuEure: fp=kuqlkj A ds lehiorhZ <ky c<+rk gS  

  vr% 
dy

dx
 is     . 

 
➢ fcUnq ‘B’ ij mPpre: fp=uqlkj B ds lehiorhZ <ky ?kVrk gS]  

  vr% 
dy

dx
is     . 

d

dx

d

dx

d

dt

d

dx

d

dx

d

dx

d

dx

d

dt

d

dt

dy dy dx
·

dt dx dt
=

dy

dt

dx

dt

d

dx

d

dx

d

dx

d

dx

d

dx

d

dx

2

2

d y
0

dx


2

2

d y
0

dx


Slope = 0  

Slope = 0  

x 

y 

A 

B 

1 2 

 1 < 2 
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4.7 vodyu% ¼ifjorZu dh nj½ 

 ‘y’ ds ‘x’ ds lki s{k ifjorZu dh nj  =
dy

dx
 

  (i) osx :- le; t ds lkis{k ‘x’ esa ifjorZu fd nj vr% v = 
dx

dt
 

 (ii) Roj.k :- le; t ds lkis{k osx ‘v’ esa ifjorZu fd nj vr% a = 
dv

dt
 

 (iii) cy:- le; t ds lkis{k ‘p’ esa ifjorZu fd nj vr% F = 
dp

dt
 

Example: 25 fuEu dk U;wure eku Kkr dhft,A 

  (i)  y = 1 + x2 – 2x (ii) y = 5x2 – 2x + 1. 

Solution: (i)  
dy

dx
= 2x – 2   fufEu"B ds fy,   

   
dy

dx
 = 0  2x – 2 = 0  x = 1 

   
2

2

d y

dx
 = 2   

2

2

d y

dx
 > 0   

   x = 1 ij fufEu"B gS y ds U;wure eku ds fy, 

   yU;wure = 1 + 1 – 2 = 0  

  (ii)  vf/kdre o U;wure eku ds fy, 

   
dy

0 5(2x) – 2(1) 0 0
dx

=  + =  
1

x
5

 =  

   vc x = 
1

5
, ij 

2

2

d y

dx
 = 10 tks fd /kukRed gS vr% x = 

1

5
ij fufEu"B gksxk 

   vr% ymin = 

2
1 1 4

5 – 2 1
5 5 5

   
+ =   

   
 

Example: 26 o`Ùk dk {ks=Qy A mlds O;kl ls A = 
4


D2. lehdj.k }kjk lacaf/kr gSA O;kl ds lkis{k {ks=Qy esa ifjorZu 

dh nj fdruh rhoz gksxh] tc O;kl 10 m gS ? 

x 

y 

B 

1 2 
 1 > 2 

SPOT LIGHT 

fufEu"B fd 'krZ :  mfPp"B fd 'krZ :  
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Solution: O;kl ds lki s{k {k s=Qy ds ifjorZu dh nj ¼rkR{kf.kd½  

  
dA

dD
= 

4


2D = 

D

2


  

  tc D = 10 m gk s rk s {k s=Qy ifjorZu dh nj (/2) 10 = 5  m2 

5. lekdyu  (INTEGRAL CALCULUS) 

5.1 vfuf'pr lekdyu Indefinite Integral: 

 lekdyu vodyu dh foijhr izfØ;k gSA lekdyu dh lgk;rk ls ge ml Qyu dks Kkr dj ldrs gSa] ftldk 

vodyt Kkr gksA ekuk Qyu F(x) ftldk x ds lkis{k vodyt f(x) ds cjkcj gS] rc 

 f(x)dx F(x) c= +  

 tgk¡ c lekdyu fu;rkad gS rFkk bls vfuf'pr lekdyu dgrs gSaA. 

➢ lekdyu ds dqN vk/kkj lw= 

vfuf’pr lekdyu O;qRiUu vodyu lw= 

1. 
n 1

n x
x dx C

n 1

+

= +
+ , n  –1, n =  

 ifjfer la[;k   dx = 1dx x C= +   

(special case) 

n 1d x

dx n 1

+ 
 

+ 
 = xn 

d
(x)

dx
= 1 

2. sinx cosx C= +  d

dx

cos kx

k

 
− 

 
= sin kx  

3. cosx sinx C= +   d sinkx

dx k

 
 
 

= cos kx 

4. 2sec xdx tanx C= +  d

dx
(tan x) = sec2 x 

5. 2cosec xdx cotx C= − +  d

dx
(–cot x) = cosec2 x 

6. secx tanxdx secx C= +  d

dx
(sec x) = sec x tan x 

7. cosecxcotxdx cosecx C= − +   d

dx
(–cosec x) = cosec x cot x 

8. 
1

n (x) C
x

= +  
 

                

5.2 lekdyu ds fy, fu;e  

➢ fLFkj xq.kkad fu;e    

 ,d Qyu fdlh Qyu f ds fLFkj xq.kd kf dk çfrvodyt gS ;fn vkSj dsoy ;fn ;g f dk k xquk ,d çfrvodyt gSA 

 kf(x)dx k= f(x)dx ;  tgk¡ k fLFkjkad gS 

➢ tksM+uk o ?kVkus dk fu;e 

 fdlh Qyu ds izfrvodyu dk ;ksx ;k vUrj  f  g gks] rks ;g flQZ ;ksx ;k vUrj gSaA g os izfrvodyu ds f ds 

izfrvodyu dk 
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 [f(x) g(x)]dx f(x)dx g(x)dx =     

➢  izfrLFkkiu fu;e  

 f(g(x)) . g’(x) dx = f(u)du  1. Substitute u = g(x), du = g’(x) dx. 

    = F(u) + C 2. f¼u½ dk çfrvodyt F ¼u½ Kkr djds ewY;kadu djsaA ¼dksbZ Hkh pysxkA½ 

    = F (g(x)) + C 3. u dk g(x) ds lkFk ifjorZu 

5.3 fuf'pr lekdyu   (Definite Integration) : 

 tc Qyu dks fuEu lhek o mPp lhek ds e/; lekdfyr djrs gSa rks mls fuf'pr lekdy dgrs gSaA ,d vUrjky a 

 x  b esa ekuk fd Qyu F(x) ftldk x ds lkis{k vodyu f(x) gS rc 

 

b

a

f(x)dx F(b) – F(a)=  

Example: 27  (i) 
25x dx   (ii) 

2

7
dx

x     (iii) t
dx

t
   

Solution: (i) 
35x

3
+ C (ii) –2 –7

7x dx C
x

= +  = 
–1–7x

1
+ C  

  (iii) 
1/2t dt  = 

3/2t
C

3 / 2
+  = 3/22

t C
3

+  

 

Example: 28  fuEu dk x ds lkis{k lekdyu Kkr djksA  

  (i) 4x3 (ii) 
1

x –
x

 (iii) 
1

2x 3+
 (iv) cos (4x+3) 

Solution: (i)

3 1
3 x

4x dx 4 c
3 1

+ 
= + 

+ 
 =

4
44x

c x c
4

+ = +  

  (ii) 
21 1 x

x – dx xdx – dx – lnx c
x x 2

 
= = + 

 
    

  (iii) 
dx ln(2x 3)

c
2x 3 2

+
= +

+  

  (iv) 
sin(4x 3)

cos(4x 3)dx c
4

+
+ = +  

Example: 29 fuEu dk x ds lkis{k lekdyu dhft,A 

  (i) cos2x (ii) sin2x 

Solution: (i) 
2cos x dx = 

22cos x

2 dx =
(1 cos2x)

dx
2

+
 =

1

2
dx +

1
cos2x

2  dx  = 
x 1 sin2x x 1

c sin2x c
2 2 2 2 4

+ + = + +  

  (ii) 
2sin xdx  = 

(1 – cos2x)
dx

2  = 
1

2
 dx – 

1
cos2x

2  dx = 
x 1 sin2x

– c
2 2 2

+  = 
x 1

–
2 4

sin2x + c  

Example: 30 

5
2

1

x dx  dk lekdyu gS % 

Solution: 

5
2

1

x dx =

53

1

x

3

 
 
 

=

3 35 1
–

3 3

 
 
 

 =
125 1 124

–
3 3 3

=  

 

Example: 31 lekdyu 
4

–1
3dx   cjkcj gS %& 

Solution: 
4

–1
3 dx = 3  

4

–1
x  = 3[4 – (–1)] = (3) (5) = 15 
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5.4 lekdyu ds vuqiz;ksx 

• oØ ds uhps dk {ks=Qy (Area under the curve) : 

 iznf'kZr y?kq vo;o dk {ks=Qy = ydx = f(x) dx 

 ;fn ge x=a rFkk x= b ds e/; lHkh {ks=Qyksa dk ;ksx djsa rks 

b

a

f(x)dx = oØ rFkk x-

v{k ds e/; Nk;kafdr {ks=Qy 

• vkSlr eku (Average value) 

 ;fn y = f (x) gS] rks y vkSlr = 

x b

x a
f(x)dx

b – a

=

=
 

    = 
oØ l s f?kjk {k=s Qy

vUrjky

 

Example: 32  oØ y = x dk x = 0 ls x = a rd {ks=Qy Kkr djksA 

Solution:  

aa 2 2

0 0

x a
ydx

2 2
= =  

Example: 33 ,d xSl fp= esa n'kkZ, vuqlkj V ls 3V rd vk;ru esa izlkfjr dh tkrh 

gSA bl izØe esa fd, x, dk;Z dh x.kuk dhft, ;fn 

  W = pdv . 

  (1) 6.6 (2) 6.9 
  (3) 3 (4) 3.5 

Solution: W = 

3v

v

pdv  

3v

v

6
dv

v =  
3v

e v
6log v = 6.6 J 

Example: 34 t = 0 ls t = 4 lSd.M+ rd ds vkSlr eku dh x.kuk dhft,sA 

 

 5A 
 I 

 0  2  4 
 t(sec) 

 
  (1) 2.5 (2) 3 (3) 3.5 (4) 2 

Solution: average =

b

a

b

a

dt
5 2

4
dt




= =





dqy {ks=Qy

dqy le;

=2.5 amp 

 

6. xzkQ (GRAPHS) 
6.1 ljy js[kk lehdj.k rFkk bldk xzkQ : 

 y = mx + c 

 m = js[kk dh izo.krk; c = y-v{k ij dkVk x;k vUr%[k.M  

 

 p 

 v 

 P=6/V 
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➢ <ky :  

 fdlh js[kk dk <ky mlds >qdko dk la[;kRed eku gSA bls vfJr pj esa ifjorZu 

rFkk vukfJr pj esa ifjorZu ds vuqikr ls O;Dr djrs gSaA vr% 

 js[kk dh <ky = js[kk dh izo.krk = 
dy

dx
 

 js[kk }kjk /kukRed x-v{k ls cuk;s x;s dks.k () dk Li'kZT;k Qyu gksrk gSA 

 m = tan 

 dbZ ckj < +ky dk s izo.krk Hkh dgrs gSA 

➢ vUr%[k.M : 

 bldk eku ml y funsZ'kkad ds cjkcj gksrk gS tgka js[kk y-v{k dks dkVrh gSA ;fn js[kk /kukRed y-v{k] ;k _.kkRed 

y-v{k ls vFkok ewy fcUnq ls xqtjs rks bldk eku Øe'k% /kukRed] _.kkRed ;k 'kwU; gksrk gSA 

 
6.2 ijoy; dk lehdj.k rFkk bldk vkjs[k  

 y = ax2 + bx + c :i okys Qyu dks ijoy; dgrs gSaA ijoy; dk lcls ljyre :i y = ax2 gSA bldk xzkQ uhps fp= esa 

n'kkZ;k x;k gSA 

 
 
6.3 dqN f=dks.kferh; Qyuksa ds xzkQ 
 lHkh f=dks.kferh; Qyuksa esa ls T;koØh; Qyuksa ¼ftlesa T;k rFkk dksT;k Qyu gksrs gSa½ dk vf/kd mi;ksx fd;k tkrk 

gSA. 
➢ T;k Qyu (Sine Function) : y = a sin x 
 ;gk¡, a, vk;ke dgykrk gS rFkk ;g y ds vf/kdre ifjek.k ds rqY; gksrk gSA fp= esa T;k Qyu ds xzkQ dks n'kkZ;k 

x;k gS ftldk vk;ke a bdkbZ gSA  

 

 

DETECTIVE MIND 
js[kk dk vUr%[k.M :i: 

vUr%[k.M : dh lehdj.k = 1 

tgk¡ a o b dze'k : x o y v{k ij vUr%[k.M gS 

 

a 

b 

x 

y 

A 

–A 
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➢ dksT;k Qyu : y = A cos x 
 ;gk¡ A vk;ke dgykrk gS rFkk ;g y ds vf/kdre ifjek.k ds rqY; gksrk gS fp= esa dksT;k Qyu ds xzkQ dks n’kkZ;k 

x;k gS ftles vk;ke a bdkbZ gS 

 
 
6.4 pj?kkrkadh Qyu rFkk bldk xzkQ : 
 fofHkUu HkkSfrd ?kVukvksa dks vk/kkj e (base e) okys pj?kkrkadh Qyuksa ds :i esa iznf'kZr djrs gSaA ;gka 'e' ^;wyj* 

la[;k dgykrh gSA e = 2.718218  
 HkkSfrdh esa y=ae–x :i okys pj?kkrkadh Qyuksa dk vf/kd mi;ksx gksrk gSA fn;s x;s fp= esa bl Qyu dks n'kkZ;k x;k gSA 

 
Example: 35 uhps n'kkZ;s x;s xzkQksa esa ljy js[kk ds lehdj.k fyf[k;sA 

 (a)

 

 (b)

   

 (c)

 

 (d)  

 (e)

 

 (f)

 

 

Solution: (a) y = x + 3; (b) y =  x – 2; (c) y = 5;   

 (d) = 1; (e) y = x; (f) x = 4 

6.5 y?kqxq.kd Qyu: 

 

 y 

 x 
 0 

 1 

 (a) y = ex 

 

 y 

 x 
 0  1 

 (b) y = ae–x 

 a 

 

 y 

 x 
 0 

 1 

 (c) y = 2x 

 1 

 

 y 

 x 
 0 

 1 

 (d) y = (0.5)x  

 1 

 

 y 

 x 
 (0, 3) 

 (–2, 0) 

 

 y 

 x 
 (4/3, 0) 

 (0, –2) 

 

 y 

 x 

 (0, 5) 

 

 y 

 x 

 (0, 5) 

 (5, 0) 

 

 y 

 x 

 (2,3) 

 

 y 

 x 
 (0, 4) 

3

2

3

2

y x

5 5
+

3

2

A 

–A 
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6.6 vk;rkdkj vfrijoy;: 

 xy = c2 

 
 

6.7 vfr ijoy;dkj: 

 y = 
n

k

x
 (k ,d /kukRed fu;rkad gSA) 

 
6.8 o`Ùk rFkk nh?kZo`Ùk : 

 o`Ùk : x2 + y2 = a2    nh?kZo`Ùk :  

     
6.9 lery dks.k ¼nks js[kkvksa ds e/; dk dks.k½ 

lery dks.k ,d ry ds lkFk js[kk ds ?kw.kZu fd f=T;k eki gS 
  

 
 

 
 
 

6.10 Bksl dks.k : 

 ;g dks.k dk 3D vuq:Ik gS tSls 'kadq }kjk varfjr ;k ,d fcUnq ij feyus okys ryks }kjk fufeZr gS  

Bksl dks.k   = 
2

dA

r
 

 

 0 
 x 

 1 

 y=logex 
 y 

  x 

 y 

  x 

 y 

2 2

2 2

x y
1

a b
+ =

 

 a 

 a 
 x 

 y 

 (0, 0) 

 

 b 

 a 
 x 

 y 

 (0, 0) 

Lkery dks.k  d = 
ds

r
 

f=T;k pki 

lery dks.k 
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Example: 36 Qyu dk vkjs[k cukbZ;sA 

  f(x) = x2 + 6x + 10. 

Solution: y = x2 + 6x + 10 = (x + 3)2 + 1 

 vkjs[k y = x2 dks 3 ls nka;h vksj rFkk 1 ls Åij dh vksj LFkkukUrj.k djds izkIr dj ldrs gSaA 

    
 

 
7. HkkSfrd jkf'k;ka (PHYSICAL QUANTITIES) 
 HkkSfrdh esa ge nks HkkSfrd jkf'k;ksa dh ckr djrs gSa ,d vfn'k vkSj nwljh lfn'k jkf'k;k¡A izR;sd vfn'k jkf'k ifjek.k 

vkSj ek=d j[krh gSA fdlh HkkSfrd jkf'k ds ifjek.k dk vFkZ vkafdd eku rFkk ml HkkSfrd jkf'k ds ek=d dk xq.kuQy 

gksrk gSA  

 

 

 x 

 y 

 O 

 (a) y =x2 
(a) y = x2 

 

 x 
 –1  –3 

 1 
 (–3, 1) 

 (b) y =(x+3)2+1 

 y 

(–3,1) 

HkkSfrd jkf'k;k 

vfn'k jkf'k;k Lfn'k jkf'k;k 

➢ flQZ ifjek.k gksrk gS 

➢ flQZ ;g chtxf.kr ds fu;eks ij ykxw gksrk gS 

➢ bls blds ifjek.k ds lkFk cnyk tk   

ldrk gS 

➢ ;g nwljs vfn'k dks foHkkftr dj ldrh gS 

➢ ;g ,d foeh; jkf’k;k gS 

➢ bUgs tksM+k o ?kVk;k tk ldrk gS o lkekU; 

fu;e ls xq.kk dj fn;k tkrk gS 

➢ mnkgj.k% nzO;eku] pky] nwjh vkfn 

➢ ifjek.k o fn'kk nksuks gksrh gS 

➢ ;g flQZ chtxf.kr lfn'k fu;e ij   

ykxw gksrh gS  

➢ bles ;g ifjek.k o fn'kk nksuks ifjofrZr 

gks ldrs gS 

➢ ;g nwljs fdlh lfn'k ds Hkkx es ugh ckVkW 

tkrk gS 

➢ ;g cgq foeh; jkf'k;k gksrh gS (1D, 2D 

& 3D) 

➢ ;g lekUrj prqHkqZt o Øe fofue;  

 ;ksx fu;e dk ikyu djrs gS 

➢ mnkgj.k% osx] Roj.k  

 force etc. 



dA

R

R

 

 

dAr

 
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8. lfn'k (VECTOR): 
8.1 lfn'k dks O;Dr djuk : 
➢ T;kferh; :i ls] lfn'k dks ,d rhj ds fu'kku okyh js[kk 

}kjk (→) O;Dr fd;k tkrk gS tks fd lfn'k dh fn'kk dks 

iqaN ds lkis{k O;Dr djrk gSaA, xf.krh; :i ls] lfn'k dks 

A  }kjk O;Dr fd;k tkrk gSA ˆ ˆA A A AA= = . 

➢ lfn’k dk ifjek.k Lkfn’k dk fujis{k eku gksrk gS bls 
 ;k A ls O;Dr djrs gS 

➢ Â  lfn’k A  fd fn’kk esa bdkbZ lfn’k gS 
 
➢ ;fn fdlh lfn'k dks Loa; ds lkis{k lekUrj LFkkukUrfjr dj 

fn;k tk; rks ;g ifjofrZr ugha gksrk gSA fp= ns[kksA 

➢ ;fn fdlh lfn'k dks dks.k 2 (or 360°) ds xq.kd ds vykok 

fdlh vU; dks.k ij ?kqek fn;k tk;s rks ;g lfn'k ifjofrZr 

gks tkrk gSA fp= ns[kksA 

➢ nks lfn'k cjkcj dgyk,axs ;fn buds ifjek.k o fn'kk leku gks rFkk nksuksa leku HkkSfrd jkf'k ds eku dks çnf'kZr djsaA 

 
8.2 nks lfn'kks ds e/; dks.k (Angle between two vectors) : 
➢ nks lfn'kksa ds chp dks.k dk vFkZ gS fd tc nks lfn'kksa dks Loa; ds lkis{k 

lekUrj LFkkukUrfjr djds nksuksa dh iwaN feykus ij cus nksuksa dks.kksa esa ls 

NksVk dks.k nksuksa lfn'kksa ds chp dk dks.k dgykrk gSA (vFkkZr~ 0    ). 
 
8.3 lfn'k ds çdkj (TYPE OF VECTOR) 
➢ bdkbZ lfn'k: 

 og lfn'k ftldk ifjek.k ,d ¼bdkbZ½ gks rFkk ,d fuf'pr fn'kk dh rjQ funsZf'kr gksa 

,dkad lfn'k dgykrk gSA fdlh Hkh lfn'k (A)dks bldh fn'kk esa ,dkad lfn'k (A)o blds 

ifjek.k ds xq.ku ds :i es fy[k ldrs gSA 

 A = A ;k =  ( Â  = A ds fn’kk dk bdkbZ lfn’k gS) 

 ,dkad lfn'k dh dksbZ Hkh foek ;k ek=d ugha gksrk gSA f=fofe; funsZ'k rU= esa x, y vkSj z-

v{kksa ds vuqfn'k ,dkad lfn'k Øe'k% î , ĵ  vkSj k̂ ds }kjk çnf'kZr fd;s tkrs gSA buds ifjek.k

ˆˆ ˆ|i| | j| |k| 1= = =  gksrs gSA 

(A)

|A|

Â Â
A

A

SPOT LIGHT 
➢ ;fn dksbZ Hkksfrd jkf'k lfn'k gS rks mldh fn'kk gksrh gS ysfdu bldk myVk Hkh gks ldrk gS ugh 

Hkh gks ldrkA vr% HkkSSfrd jkf'k;ks ds ikl fn'kk Hkh gksrh gS ;g lfn'k Hkh gks ldrh gSA  

 mnkgj.k % nkc] i`"B ruko ;k /kkjk vkfnA   

 

 

 
Tail 

 
    Length 

 
(magnitude) 

 

 
Head 

Indicating direction  

of vector 

Reference Line 

  

 

Lkfn’k fd fn’kk 

dk fu:i.k 

lanHkZ js[kk 

 

 

Lao; ds lekUrj lfn’k 

dk laØe.k 

Lkfn’k dk ?kw.kZu 
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➢ 'kwU; lfn'k: 
 'kwU; lfn'k og lfn'k gS ftldk ifjek.k 'kwU; o fn'kk LoSfPNd gksA ;g fuEu 

mnkgj.k ls Li"V gksxkA 

 tc nks O;fDr ,d oLrq dks leku o foijhr cy 1F  o 2F  ls /kdsyrs gS rks 

ifj.kkeh cy = + =1 2F F F 0 gS] D;ksfd oLrq Rofjr ugh gksrh gSA pwafd d.k dk 

Roj.k 'kwU; gSA blfy, ge dg ldrs gS fd Roj.k dh fn'kk Kkr djuk vlaHko 

gSA nwljs 'kCnks eas ge dg ldrs gS fd 'kwU; lfn'k dh fn'kk LoSfPNd ¼fuf'pr 

ugh½ gSA 
 'kwU; lfn'k ds mnkgj.k fuEu gS %  
 1. ,d fLFkj oLrq dk osx  

 2. nks O;fDr ,d jLLkh dks leku cy ls foijhr fn'kk eas [khap jgs gSA  
 3. ,d oLrq dks Åij Qasdus ij ,oa mls iqu% leku fLFkfr ij idM+us ij mlds }kjk izkIr foLFkkiu  
 4. ,d IysVQkeZ ij vHkh rd [kM+h ,d Vªsu dk osx  

 5. ,dleku osx ls tkus okyh ,d dkj dk Roj.k 

 

➢ lekUrj lfn’k:- os lfn’k ftudh fn’kk leku gksrh gS lekUrj lfn’k dgykrs gS nks lekUrj lfn’k ds e/; dk dks.k 0° 
gksrk gS 

 
➢ izfrlekUrj lfn’k:- ftu lfn'kksa dh fn'kk foijhr gksrh gS vFkkZr muds chp dk dks.k lnSo 180° gksrk gS] os çfr&lekUrj 

lfn'k dgykrs gSaA 

                                                                   
➢ lajs[kh; lfn’k (Collinear Vectors) : 

 ;fn nks ;k nks ls vf/kd lfn'k A , B  o C  bR;kfn leku ljy js[kk ls xqtjrs gS] 

rks os lajs[kh; lfn'k dgykrs gSA 

 
;fn nks ;k nks ls vf/kd lfn'k A , B  o C  bR;kfn leku ljy js[kk ls xqtjrs 

gS] rks os lajs[kh; lfn'k dgykrs gSA mnkgj.k ds fy,] tc cgqr ls O;fDr ,d 

lh/kh jLLkh dks blds fHkUUk fcUnqvksa ls [khaprs gS] rks Mksjh esa ruko T1, T1’ ,T2, 
T2’, ...... T3’ bR;kfn lajs[kh; gSA 

 𝐴  𝐵   𝐶  
 

 A,B,C  leku js[kk ds vuqfn'k dk;Zjr gSA lHkh ruko T1,T1’, T2, T2’ bR;kfn lajs[kh; gS] ijUrq ,d leku fn'kk eas 

ugh gSA 
➢ leryh; lfn'k : 

 ;fn nks ;k nks ls vf/kd lfn'k A , B  rFkk C leku ry esa gS] os leryh; dgykrs gSA ;gk¡ A , B  rFkk C leryh; gS 

tc os dkxt (Paper) ds ry esa fLFkr gSA 

leryh; lfn'k A , B o C dkxt ds ry eas fLFkr gSA 

DETECTIVE MIND 
➢ 'kwU; lfn’k dh fn’kk gksrh gS ijUrq vfuf’pr gksrh gS  

 

 

 

,  o  lekUrj gS 
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➢ laxkeh lfn'k : 
 ;fn lHkh lfn'kks dh fØ;k js[kk leku fcUnq ls xqtjrh gS] rks lfn'k laxkeh lfn'k dgykrs gSA 

 
 A,B&C  laxkeh lfn’k gS  

 

8.4 lfn'k jkf'k dk vfn'k jkf'k ls xq.ku (MULTIPLICATION OF A VECTOR BY A SCALAR) : 

 fdlh lfn'k A dks /kukRed la[;k  ls xq.kk djus ij çkIr lfn'k B( A)=  dk ifjek.k  ds xq.kd ds :i esa cny 

tkrk gSA ijUrq fn'kk lfn'k A . ds leku gh jgrh gSA fdlh lfn'k A dks _.kkRed la[;k  ls xq.kk djus ij çkIr 

lfn'k B dh fn'kk] A  dh fn'kk ds foijhr rFkk bldk ifjek.k dk  xquk gksrk gSA 

 If B A=    B A=   and ˆ ˆB A= . 

 

8.5 lfn'kksa dk ;ksx (ADDITION OF VECTORS): 

➢ lfn'kksa ds ;ksx dk lekUrj prqZHkqt fu;e: 

 ;fn nks lfn'k A o B fdlh lekUrj prqZHkqt dh ckgj dh rjQ funsZf'kr (budh iwaN 

,d fcUnq ij fLFkr gS) nks Øekxr Hkqtkvksa dks fu:fir djrs gS rks bu lfn'kksa ds 

çfrPNsn ;k dVku fcUnq ls [khaph xbZ fod.kZ nksuksa lfn'kksa ds ifj.kkeh dks O;Dr 

djrh gSA (vFkkZr~ A o B ds lfn'k ;ksx dks)  

 R =  

 ifj.kkeh lfn'k R dk] A dh fn'kk ls cuk;k x;k dks.k   

 tan  = =  =   

  

2 2A B 2ABcos+ + 

MN

PN

MN

PQ QN+

Bsin

A Bcos



+ 

–1 Bsin
tan

A Bcos

 
 =  

+  

x 

y 

z 

 
 

 

 

 

 

DETECTIVE MIND 
Ykkeh izes;: - tc rhu cy fdlh fcUnq ij lkE;oLFkk es gks rks  

 

   

  

A, B, C lfn’kks ds ifjek.k  gS  

 

 

 

 

  

 

 

𝑅   

  

𝐵   

P 

𝐴  

𝐵  sin 

𝐵  cos 
N 

M O 

Q 
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➢ f=Hkqt fu;e (Triangle law) :  

 nks lfn'kksa A  o B  dks tksM+us ds fy, nksuksa esa ls fdlh ,d 

lfn'k dks Loa; ds lkis{k lekUrj foLFkkfir djds B  dh iwaN dks A

ds flj ij j[krs gSA A + B  ds ifj.kkeh lfn'k R  dks lfn'k A  

dh iwaN ls] lfn'k B  ds flj rd js[kk [khapdj çnf'kZr fd;k tkrk 

gSA vFkkZr~ A + B = R  gS rFkk bu lfn'kksa ds fu:i.k ls cuk bl 

çdkj ls fu:fir fp= f=Hkqt dks çnf'kZr djrk gSA blfy, lfn'kksa ds la;kstu dh bl fofèk dks ‘ f=Hkqt fof/k’ dgrs 

;fn f=Hkqt fu;e ds }kjk cgqr lkjs lfn'kksa dks tksM+us ds foLrkfjr çØe dks fp= }kjk ns[ksa rks blds }kjk cuh vkd̀fÙk 

,d cgqHkqt dks çnf'kZr djrh gS rFkk lfn'kksa ds la;kstu ds bl fu;e dks cgqHkqt fu;e dgrs gSA 

8.6 lfn'kks dk O;odyu (SUBTRACTION OF VECTORS): 

➢ lfn'k – b , b  dh Hkk¡fr leku ifjek.k j[krk gS ijUrq] bldh fn'kk foijhr gS] bu nksuks lfn'kks dks tksM+us ij 

 b (–b) 0+ =  

➢ fdlh lfn'k esa ls lfn'k dks ?kVkuk okLro esa _.kkRed lfn'k dks tksM+uk gksrk gS 

  A  – B  = A + (–B ) 

➢ fp= ls vPNh rjg le> ldrs gS fd A –B  lfn'k A o lfn'k B ds O;qRØe dk ;ksx gSA 

 
𝐴  

𝐵   

 

=

  

𝐵   𝐴 – 𝐵   

𝐴  

180o– 

 

 

 |A – B|= [(A)2 + (B)2 + 2AB cos (180° − )]1/2 

  = |A – B| = 2 2A B – 2ABcos+   
 HkkSfrd lfn'k jkf'k esa ifjorZu dk vFkZ vfUre lfn'k esa ls çkjfEHkd lfn'k dks ?kVkuk gSA 

  



  
 
➢ ;fn R = [A2 + B2 + 2AB cos]1/2 gks rks R vf/kdre gksxk tc cos  = vf/kdre = 1 gks vFkkZr~  = 0°, vFkkZr~ nksuksa lfn'k 

lekUrj gks vkSj Rvf/kdre = A + B 
➢ ifj.kkeh lfn'k U;wure gksxk ;fn cos  = U;wure = -1, vFkkZr~   = 180° vFkkZr~ nksuksa lfn'k çfrlekUrj ¼foijhr fn'kk 

esa½ gks vkSj RU;wure = A – B  

➢ ;fn lfn'k A o B yEcor~ gks rks  = 90° vkSj R =  = 90°, R =  
➢ leku ifjek.k (A0) okys nks lfn'kks dk ;ksx 

  R = 2A0 cos2 
2


 

➢ leku ifjek.k (A0) okys nks lfn'kks dk ?kVko 

  S = 2A0 sin2 
2


 

 
 
8.7 lfn'kks dk fo;kstu (Resolution of Vectors) : 

 initialV

 

finalV  

 

initial–V  

finalV V

2 2A B+

DETECTIVE MIND 
➢ leryh; vleku lfn'kksa dh U;wure la[;k ftudk ifj.kkeh 'kwU; gks rhu gksrh gSA. 
➢ rhu vleryh; lfn'kksa dk ifj.kkeh dHkh Hkh 'kwU; ugha gks ldrk ;k vleryh; lfn'kksa dh U;wure 

la[;k ftudk ifj.kkeh 'kwU; gks pkj gksrh gSA 

 

A 
B 

C 

𝐴  

𝑅   𝐵   

𝐴 + 𝐵  = 𝑅    

𝐴  

𝑅   
𝐵   

𝑅  = 𝐴 + 𝐵  + 𝐶 + 𝐷   + 𝐸   

𝐷    

𝐶  

𝐸   
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 ,d lfn'k dk ,d ?kVd v{k ij lfn'k dk iz{ksi.k gSA mnkgj.k ds fy, x 

v{k ij ¼;k vuqfn'k½ lfn'k dk ?kVd ax gS rFkk y v{k ds vuqfn'k ?kVd ay 
gSA v{k ds vuqfn'k ,d lfn'k dk iz{ksi.k Kkr djus ds fy, ge lfn'k ds 

nks fljks ls v{k rd yEcor js[kk,sa vkjsf[kr djrs gSA ,d x v{k ij ,d 

lfn'k dk iz{ksi.k x ?kVd gS rFkk blh izdkj y v{k ij iz{ksi.k y ?kVd gSA 

,d lfn'k ds ?kVd Kkr djus dh izfØ;k lfn'kks dk fo;kstu dgykrh gSA 

lkekU;r% ,d lfn'k ds rhu ?kVd gksrs gSA ;|fi 2D lfn'kks dh fLFkfr eas 

z v{k ds vuqfn'k ?kVd 'kwU; gksrk gSA 
 

➢ f}oheh; fo;kstu 
 lkekU;r% lfn’kks ds rhu ?kVd gksrs gS gkykafd 2D lfn’kks dh fLFkfr esa  Z v{k ds lkFk ?kVd 'kwU; gSA 

 ˆ ˆa asin i acos j=  +   

 
➢ f=fofe; fo;kstu : 

 f=fofe; fn'kk esa fdlh lfn'k A  dks x, y rFkk z-v{k ds vuqfn'k ?kVdks ds :i esa fuEu 

çdkj ls fy[k ldrs gS : 

  = + +  =  +  +  

  A =   Ax = A cos , Ay = A cos , Az = A cos  

 ;gka cos , cos  vkSj cos   dks fn;s x;s lfn'k A  dh fnd~ dksT;k,a (Direction 
Cosines) dgrs gSA 

 
 

 
 

8.8 lfn'kksa ds xq.kuQy (MULTIPLICATION OF VECTORS) : 
➢ vfn'k xq.ku : (dot product) 

 A·B  = AB cos   {;gka  nksuksa lfn'kksa ds chp dk dks.k gSA} 

 xq.k/keZ 
 ;g ges'kk vfn'k gksrk gSA ;fn nksuksa ds chp dk dks.k U;wudks.k (i.e. < 90°) gS rks ;g /kukRed gksxk vkSj ;fn dks.k 

vf/kd dks.k (i.e. 90° <   180°) gks rks ;g _.kkRed gksxkA 

 ;g Øe fofue; dk ikyu djrk gSA vFkkZr~ A·B B·A=  

 ;g forj.k fu;e (distributive law) dk ikyu djrk gS vFkkZr A·(B C) A B A·C+ = = +  

 rks nksuksa lfn'kksa ds chp dks.k  = cos−1  

A xA
yA zA x

ˆA i
y
ˆA j z

ˆA k

2 2 2
x y zA A A+ +

A·B

AB

 
 
 

asin 

acos 

 

x 

y 

 

SPOT LIGHT 

➢ cos2  + cos2  + cos2  = 1 

➢ sin2  + sin2  + sin2  = 2   

 

DETECTIVE MIND 
➢ lfn'k  dks nks lfn'kks ds ;ksx }kjk O;Dr fd;k tk ldrk gSA  =   +   (tgk¡  rFkk  okLrfod 

la[;k gS) 
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 nks lfn'kksa dk vfn'k xq.kuQy vf/kdre gksrk gS] tc cos  = vf/kdre = 1, vFkkZr~  = 0° vFkkZr~ lfn'k lekUrj gks   

( A·B )max = AB 

 ;fn nks v'kwU; lfn'kksa dk vfn'k xq.kuQy 'kwU; gks rks lfn'k ,d nwljs ds yEcor~ gksaxsA  
 fdlh lfn'k dk Loa; ds lkFk vfn'k xq.kuQy Lo vfn'k xq.ku dgykrk gSA 

 ( )2 = .  = AA cos = AAcos0° = A2  A = A.A  

  

 = = = 0  

 = (Ax + Ay  + Az ) . (Bx + By + Bz ) = [AxBx + AyBy + AzBz] 

➢ lfn'kksa dk ç{ksi.k : 

  = A (B cos ) = B (A cos ) 

 T;kferh; :i ls fp=kuqlkj B cos  lfn'k B  dk lfn'k A  ij ç{ksi gS vkSj A cos 

 lfn'k A dk B  ij ç{ksi gSA blfy, A·B  dks A  ds ifjek.k o B  dk A  ds vuqfn'k 

?kVd ds xq.kuQy ds :i esa O;Dr djrs gS vkSj bldk foijhr Hkh lR; gSA 

 B  dk A  ds vuqfn'k ?kVd = B cos = = ˆB.A  

 A  dk B  vuqfn'k ?kVd = A cos =  = ˆA.B      

➢ lfn'k xq.ku : 

    = AB sin  

 ;gka  nksuksa lfn'kksa ds chp dk dks.k gS rFkk n̂  dh fn'kk nka;s gkFk ds vaaxwBs ds fu;e }kjk nh tkrh gSA 

 nkafgus gkFk&vaxwBs dk fu;e (Right-Hand-Thumb Rule) 

 n̂ dh fn'kk Kkr djus ds fy;s nks lfn'k A rFkk B  dks mudh iwaN ls iawN feykdj [khapksa vc viuh 

f[kaph gqbZ nkfgus gkFk dh gFksyh dks A vkSj B  ds ry ds yEcor bl izdkj j[kksa dh vaxwfy;ka lfn’k 

A  vkSj ds ry ds yEcor~ bl izdkj j[kksa fd vaxwfy;ka lfn'k A ds vuqfn'k gks vkSj tc vaxwfy;ka 

gFksyh dh rjQ ewM+s ;k can gks rks og B dh rjQ tk;sa rks vaxwBs dh fn'kk gh n̂dh fn'kk gksxhA tgk¡ 

n̂ A B=   dh fn'kk esa bdkbZ lfn'k gS 

 xq.k/keZ : 

 nks lfn'kksa dk lfn'k xq.kuQy ,d lfn'k gksrk gS vkSj nksuksa lfn'kksa ds ry ds yEcor~ gksrk gS 

vFkkZr~ nksuksa lfn'kksa A  o B ds yEcor~ gksrk gSA pkgs lfn'k A o B yEcor~ gks ;k u gksA 

 lfn'k xq.ku Øe fofue; fu;e dk ikyu ugha djrk gS  

 vFkkZr~ A B B A      

 ijUrq  |A B| |B A| =  = AB sin  

 lfn'k xq.ku forfjr gksrk gSA tc lfn'kksa dk Øe fuf'pr gks vFkkZr~ 

 ( )A B C A B A C + =  +   

 tc sin = vf/kdre = 1, vFkkZr~,  = 90° gks rks nks lfn'kksa dk lfn'k xq.kuQy vf/kdre gksxkA  

  max|A B|  = AB 

 vFkkZr~ ;fn lfn'k yEc dks.kh; gks rks mudk lfn'k xq.kuQy vf/kdre gksrk gSA 

 tc |sin| = U;wure = 0,vFkkZr~  = 0° ;k 180° gks rks nksauks v'kwU; lfn'kksa dk lfn'k xq.kuQy 

U;wure gksxkA [A B] 0 =
U;uw re

vFkkZr~ ;fn nks v'kwU; lfn'kksa dk lfn'k xq.kuQy 'kwU; gS rks lfn'k 

lajs[kh; gksrs gSA 

 = AA sin 0°  = . 

  

A A A
ˆ ˆˆ ˆ ˆ ˆˆ ˆn·n i· i j· j k·k 1= = = =

ˆ ˆi · j ˆĵ·k ˆ ˆk· i

A·B î ĵ k̂ î ĵ k̂

A·B

A·B

A

A·B

B

A B n̂

A A n̂ 0

ˆ ˆˆ ˆ ˆ ˆi i j j k k 0 =  =  =
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     

 

 ?kVdksa ds inksa esa, 

 =  =  

 =  

  = (AyBz – AzBy) – (AxBz – AzBx) + (AxBy – AyBx) 

 
 

 

 
Example: 37  nks d.k A rFkk B, Øe'k% ljy js[kkvksa x+2y +3 = 0 rFkk 2x + y –3 = 0 xfr'khy gSA ftl le; ij ;g feyrs 

gSa mldk fLFkfr lfn'k gksxk 

  (1) ˆ ˆ3i 3j−  (2) ˆ ˆ2i 2j−   (3) ˆ ˆi j+  (4) ˆ ˆi j−  

Solution: d.k js[kkvksa ds izfrPNsnu fcUnq ij feyrs gSaA gy djus ij x = 3, y = –3 vr% feyus okys fcanq dk fLFkfr 

lfn'k ˆ ˆ3 i - 3j  gksxkA 
 

Example: 38 rhu lfn'k A ,B , C fp= esa çnf'kZr gS rks fuEu ds eè; dks.k crkb;sA (i) A vkSj B , (ii) B  vkSj C , (iii) A  vkSj C . 

 

𝐴  

30o
 

x 

𝐵   𝐶  
30o

 45o
 

x x 

 
Solution: nks lfn'kksa ds chp dks.k Kkr djus ds fy, ge nksuksa lfn'kksa dh iwaNks dks tksM+rs gSA blds fy, B dks lekUrj 

bl çdkj LFkkukUrfjr djrs gS fd A .B  vkSj C iwaNs fp=kuqlkj fey tk;A 

 

𝐵   

30o
 x 

45o
 

𝐶  

30o
 

y 

 

 bl çdkj ge vklkuh ls ns[k ldrs gS fd A vkSj B ds chp dks.k 60°, B  ds e/; C  ds e/; 15° rFkk A  vkSj 

C  ds chp dks.k 75° gSA 
 

Example: 39  iwoZ fn'kk ds vuqfn'k ,dkad lfn'k î gSA 105 Mkbu cy if'pe fn'kk es dk;Zjr gSA cy dks î ds inksa esa O;Dr djksA 

ˆˆ ˆi j k = ˆˆ ˆj k i = ˆ ˆ ˆk i j =

A B x y z

x y z

i j k

A A A

B B B

y z x yx z

y z x yx z

A A A AA A ˆˆ ˆi – j k
B B B BB B

+

A B î ĵ k̂

SPOT LIGHT 

 ;fn ,d lekUrj prqHkZqt dh vklUu Hkqtk,a lfn'k o }kjk iznf'kZr dh tk;s rks lekUrj prqHkqZt ds 

{ks=Qy dk ifjek.k gksxkA 

 ;fn rFkk ,d lekUrj prqHkqZt ds fod.kZ gks rc mldk {ks=Qy gksxk  

 ;fn  rFkk ,d f=Hkqt dh vklUu Hkqtk,sa gks rc f=Hkqt dk {ks=Qy =    

 

SOLVED EXAMPLES 



HkkSfrd foKku 
 

   

  (1) 5 ˆ10 i  (2) 5 ˆ–10 i  (3) 5 ˆ10 i−  (4) 5 ˆ10 i−−  

Solution:  F = – 105 î dynes 
 

Example: 40 ,d lfn'k Kkr djks ftldh fn'kk (–2, 4, 2) ds vuqfn'k gks ijUrq yEckbZ 6 gksA 

  (1) ˆ ˆ ˆ6 (i 2j k)+ +  (2) ˆ ˆ ˆ6( i 2j k)− + +   

  (3) ˆ ˆ ˆ6 (i 2j k)− −  (4) ˆ ˆ ˆ6( i 2j k)− − +  

Solution: fn'kk lfn'k = 
ˆˆ ˆ–2i 4 j 2k

2 6

+ +
 rc 

  lfn'k = 6 × 
ˆˆ ˆ–2i 4 j 2k

2 6

+ +
= 6  ( ˆˆ ˆ–i 2j k+ + ) 

 

Example: 41 ,d HkkSfrd jkf'k (m = 3 kg) dks lfn'k a ds xq.ku ds :i esa F ma= ds vuqlkj fn;k tkrk gS rks F dk ifjek.k 

o fn'kk Kkr djks ;fn  

  (i) a = 3 m/s2 iwoZ fn'kk esa (ii) a = –4 m/s2 mÙkj fn'kk esa 

Solution: (i) F ma= = 3 × 3 ms–2 iwoZ fn'kk esa = 9 N iwoZ fn'kk esa 

  (ii) F ma= = 3 × (–4) N mÙkj fn'kk esa = –12N mÙkj fn'kk esa = 12 N nf{k.k fn'kk esa 
 

Example: 42 ˆˆ ˆA 2i 3j k= + + rFkk ˆˆ ˆB 4i – 2j – k= lfn'k dk ;ksx Kkr dhft;sA 

  (1) ˆ ˆ ˆ6i j k− +  (2) ˆ ˆ6i j+  (3) ˆ ˆ ˆ6i j k− − +  (4) ˆ ˆ6i k+  

Solution: ˆ ˆˆ ˆ ˆ ˆ ˆ ˆA B 2i 3j k 4i – 2j – k 6i j+ = + + + = +  

Example: 43 leku ifjek.k F0 okys nks lfn'kksa dk ifj.kkeh Kkr djksA ;fn buds chp dks.k  gSA 

  (1) 2F0sin
2


 (2) 2F0cos

2


 (3) 0F

2
 (4) F0 cos 2 

Solution:  2
ResultantF = 2

0F  + 2
0F  + 2 2

0F cos   

    = 2 2
0F  ( 1 + cos ) = 2 2

0F  (1 + 2 cos2 
2


– 1) = 2 2

0F  × 2 cos2 
2


 

   Fresultant = 2F0 cos 
2


 

 

Example: 44 fdlh fuf'pr fnu] o"kkZ 30 m/sec ls Å/okZ/kj fxj jgh gSA dqN le; i'pkr~ ok;q if'pe dh vksj 10 3

m/sec pky ls cguk izkjaHk gksrh gSA Å/okZ/kj ls o"kkZ dh fn'kk o o"kkZ dh ifj.kkeh pky Kkr dhft,sA 

  (1) 10 3  (2) 10 2  (3) 20 3  (4) 5 3  

Solution:  

 

10 3

ˆ– j

30


W

 

   tan = 
10 3

30
 = 

1

3
  = 30° 

   Nkrk 30° dks.k ij idM+uk pkfg, 

   Ok"kkZ dh ifj.kkeh pky = = 2 2(10 3) 30+ = 20 3  

Example: 45 nks v'kwU; lfn'k A o B  esa lEcU/k | A B+  | = | A –B  | gSA rks A  o B  ds chp dks.k Kkr djks \  

Solution: | A B+ | = | A –B |  
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   A2 + B2 + 2AB cos  = A2 + B2 – 2AB cos   

   4AB cos  = 0  cos  = 0   = 
2


 

 

Example: 46 ;fn nks bdkbZ lfn'kksa dk ;ksx Hkh bdkbZ lfn'k gks rks buds vUrj dk ifjek.k Kkr djks ? 

Solution: ekuk Â  o B̂  nks bdkbZ lfn'k fn;s x;s gS vkSj budk ifj.kkeh R̂ gks rks 

  (1) 3  (2) 2  (3) 1  (4) 4  

  | R̂ | = | ˆ ˆA B+ |  2 cos 
2


= 1 

  |R | = | ˆ ˆA –B |   |R | = 2 sin 
2


 = 3  

Example: 47 lfn'k A , B vkSj C ds ifjek.k Øe’k% 5, 5 2  vkSj 5 gSA A , B  vkSj C  dh fn’kk;sa Øe’k% iwoZ] mÙkj&iwoZ vkSj mÙkj 

dh vksj gSA ;fn î  vkSj ĵ  Øe'k% iwoZ o mÙkj fn'kk ds vuqfn'k ,dkad lfn'k gks rks A  + B  + C  dks î , ĵ ds 

inksa esa O;Dr djks rFkk ifj.kkeh lfn’k dk ifjek.k o fn'kk Hkh crkvks \ 

Solution: A = 5 î , C  = 5 ĵ  

B = 5 2  cos 45 î  + 5 2  sin 45 ĵ  = 5 î  + 5 ĵ  

A + B + C = 5 î  + 5 î  + 5 ĵ  + 5 ĵ  = 10 î  + 10 ĵ  

| A + B  + C | = 2 2(10) (10)+  = 10 2   

tan  = 
10

10
= 1   = 45° ¼iwoZ ls½ 

 

North

East

A

BC

 

Example: 48 ,d lfn'k {kSfrt ls 30° dk dks.k cukrk gSA ;fn lfn'k dk {kSfrt ?kVd 250 gks rks lfn'k dk ifjek.k o 

mèokZèkj ?kVd Kkr djks ? 

  (1) 
250

2
 (2) 

250

4
 (3) 

150

3
 (4) 

200

3
 

 30º

A

 
Solution: ekuk lfn'k A gS 

Ax = A cos300 = 
A 3

2
 = 250 

  A = 
500

3
 

Ay = A sin300 = 
500

3
× 

1

2
 = 

250

3
 

 

30º

A
Asin30º

Acos30º
 

 

Example: 49 A = î + 2 ĵ  – 3 k̂ gSA tc ,d lfn'k B dks lfn'k esa tksM+k tkrk gS rks x-v{k ds vuqfn'k ,dkad lfn'k çkIr 

gksrk gSA lfn'k B  Kkr djks rFkk bldk ifjek.k Hkh crkvks ? 

Solution: A  + B  = î   

  B = î – A = î – ( î + 2 ĵ  – 3 k̂ )  

  = – 2 ĵ  + 3 k̂  

   | B | = 2 2(2) (3)+  = 13  
 

Example: 50 iznf'kZr fLFkfr ds fy;s] U;wure cy ¼U;wVu esa½ dk ifjek.k D;k gksxk fd cy dks fdlh Hkh fn'kk esa vkjksfir 

dj lds rkfd ifj.kkeh cy iwoZ fn'kk ds vuqfn'k gksA 



HkkSfrd foKku 
 

   

 

ˆNorth( j)

ˆEast(i)West

South

37º

3N

4N

5N

 
   (1) 3N  (2) 6N (3) 12N (4) 1.5N 
Solution:  ekuk cy F gS] vr% iwoZ fn'kk esa ifj.kkeh cy     

  ˆ ˆ ˆ ˆ ˆ4i 3j (5cos37ºi 5sin37º j) F ki+ + + + =  

    ˆ ˆ ˆ ˆ ˆ4i 3j 4i 3j F ki+ + + + =  ˆ ˆ ˆ8i 6j F ki + + =    ˆ ˆF (k – 8)i – 6j=  2 2F (k – 8) (6) = +  

   cy ds U;wure gksus ds fy,, (K – 8) = 0  Fmin = 6 N 
 

Example: 51  A·B Kkr dhft, ;fn ˆˆ ˆA 3i 4 j 2k= + +  rFkk ˆˆ ˆB 2i 4 j – k= + . 

  (1) 14 (2) 12 (3) 16 (4) 18 

Solution: A·B  = ( ˆˆ ˆ3i 4j 2k+ + ).( ˆˆ ˆ2i 3j – k+ ) = 6 + 12 – 2 = 16 
 

Example: 52 ;fn lfn'k P  = a î  + a ĵ  + 3 k̂  rFkkQ  = a î  – 2 ĵ  – k̂ ,d nwljs ds yEcor gS] rks a dk eku Kkr dhft,A 

  (1 ) – 1, 3 (2 ) 1, 5 (3) – 2, 3 (4) 2, 3 

Solution: ;fn P o Q  yEcor~ gSA  

   P  · Q  = 0 

   (a î  + a ĵ  + 3 k̂ ) . (a î  – 2 ĵ  – k̂ ) = 0 

   a2 – 2a – 3 = 0 
   a2 – 3a + a – 3 = 0 
   a(a – 3) + 1(a – 3) = 0 
   a = –1, 3 

Example: 53 A  = 3 î  + 4 ĵ  rFkkB  = 12 î  + 5 ĵ  ds e/; dks.k Kkr dhft,A 

Solution: ;gk¡ cos  = 
A·B

AB
= 

2 2 2 2

ˆ ˆ ˆ ˆ(3i 4 j)·(12i 5j)

3 4 12 5

+ +

+ +
  

  cos  = 
36 20

5 13

+


 = 

56

65
   = cos–1 

56

65
 

 

Example: 54  ;fn A = î  – 2 ĵ  + 4 k̂  vkSj B  = 3 î  – ĵ  + 2 k̂  gks rks A × B  Kkr djksA 

Solution: A B  = 

ˆˆ ˆi j k

1 –2 4

3 –1 2

  

  = î (– 4 – (–4)) – ĵ (2 – 12) + k̂ (–1–(–6)) 

  = 10 ĵ  + 5 k̂  
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QUICK FOLLOW UP 

;fn ax2+bx+c = 0……(i)    

➢  

➢  x1 + x2 = –    

➢ x1 x2 =  

➢ (1+x)n 1+nx ; ;fn x <≪ 

➢  

➢  

➢ (uv) =  

➢  = 

 

➢ , n  –1, 

➢ 

 

➢ {kS= =  

➢ | | =  

➢ R =  

➢  

➢  = AB cos  

➢  = cos−1  

➢    = [AxBx + AyBy + AzBz] 

➢    = AB sin  

➢  =  

➢ f=Hkqt dk {ks=Qy = 

 

A.P. 
➢ an = a+(n–1)d 

➢ Sn =  [a+a+(n–1)d] 

G.P. 
➢ a, ar, ar2,..., arn–1 

➢ Sn =  

➢  sum of  

term 
Xkf.krh; midj.k 

o lfn’k 

➢ sin
2
 + cos2 = 1 

➢ 1 + tan2 = sec2 

➢ 1 + cot2 = cosec2 
➢ sin2 = 2sin cos 

➢ cos2 =cos2 – sin2 

 = 1 – 2sin2 

              = 2cos2 – 1 

➢ fufEu"B :  

➢ mfPp"B :  

Ykkeh izes; 

 

 

f}in lfUudVu 

Js.kh 

Lkfn’k 

l
e
kd

y
u

 
f=dks.kferh 

f}?kkr lehdj.k 

vodyu 


