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ekuuh; f'k{kk ea=h dh dye ls..... ?
!! 'kqHkdkeuk lans’k !!

lEekfur f'k{kd lkfFk;ksa]

 ge lHkh ds fy, ;g xkSjo dk fo"k; gS fd jktLFkku f'k{kk ds {ks= esa fur u;s vk;ke Nw jgk gSA uhfr 

vk;ksx ds us'kuy vphoesaV losZ (NAS) 2020 esa jktLFkku lEiw.kZ Hkkjr esa rhljs LFkku ij jgk gSA bl o"kZ 

jktLFkku] baLik;j vokMZ ekud ;kstuk esa 8027 cky oSKkfudksa ds p;u ds lkFk iwjs ns'k esa izFke LFkku ij 

jgk gSaA blh ijEijk o lksp dks fujUrj cuk, j[kus ds iz;kl esa bl o"kZ 'ks[kkokVh fe'ku&100 dk fØ;kUo;u 

la;qDr funs'kd ifj{ks= pw# ds v/khu ftyk f'k{kk vf/kdkjh ¼eq[;ky;½ ek/;fed f'k{kk lhdj }kjk fd;k tk 

jgk gSA vuqHkoh rFkk ÅtkZoku fo"k; fo'ks"kKksa dh yxu o vFkd esgur ls ek/;fed f'k{kk cksMZ jktLFkku 

}kjk tkjh la'kksf/kr ikB~;Øe o ekWMy isij ds vk/kkj ij fo"k;oLrq o ekWMy isij rS;kj fd;s x;s gSa] ftudks 

cksMZ ijh{kk ifj.kke mUu;u ds fy, fo|kfFkZ;ksa rd igq¡pk;k tk jgk gSA

 eSa bl fe'ku izHkkjh lfgr lHkh fo"k;k/;kidksa dh deZB Vhe dks /kU;okn Kkfir djrk gw¡] ftUgksaus 

viuh lefiZr dk;Z'kSyh ls bl uokpkjh dk;Z dks vatke fn;k gSA esjk lHkh laLFkkiz/kkuksa ls vkxzg gS fd os 

lHkh fo"k;k/;kidksa ls leUo; dj bl ijh{kksi;ksxh lkexzh dks fo|kfFkZ;ksa rd igq¡pkuk lqfuf'pr djsaA

 eSa vk'kk djrk gw¡ fd vkidk iz;kl iwjs izns'k ds fo|kfFkZ;ksa ds fy, ,d uokpkj lkfcr gksxk ,oa muds 

y{;ksa dh izkfIr esa lgk;d fl) gksxkA

'kqHkdkeukvksa lfgrA

xksfoUn flag MksVkljk
f'k{kk jkT; ea=h ¼Lora= izHkkj½

jktLFkku ljdkj] t;iqj



funs'kd egksn; dh dye ls..... ?

!! 'kqHkdkeuk lans’k !!

lEekfur f'k{kd lkfFk;ksa]

 eq>s ;g tkudj vR;Ur izlUurk gqbZ gS fd la;qDr funs'kd Ldwy f'k{kk] pw# laHkkx] pw# ds usr`Ro 

esa ^'ks[kkokVh fe'ku&100* ds rgr ek/;fed rFkk mPp ek/;fed ijh{kk 2021 esa 'kkfey gksus okys 

fo|kfFkZ;ksa gsrq cksMZ ijh{kk esa mi;ksxh fo"k;oLrq ,oa iz'udks'k rS;kj fd;k tk jgk gS gkykafd ;g l= 

dksfoM&19 ds dkj.k izHkkfor jgk gS blesa fo|kfFkZ;ksa dks vusd ijs'kkfu;ksa dk lkeuk djuk iM+kA

 ^'ks[kkokVh fe'ku&100* dh Vhe us fo|kfFkZ;ksa ds fgr dks ns[krs gq, la'kksf/kr ikB~;Øe ds vuqlkj 

uokpkj djus dk iz;kl fd;kA fo|kfFkZ;ksa ds fy, tks fo"k;oLrq o iz'udks'k fuekZ.k fd;k gS vk'kk djrs gS 

fd ;g fo|kfFkZ;ksa ds fy, fuf'pr :i ls lQyrk izkIr djus esa ykHknk;d fl) gksxkA

 izfrHkk'kkyh vkSj deZB ÅtkZoku 'ks[kkokVh fe'ku&100 dh Vhe dks esjh vksj ls gkfnZd c/kkbZ vkSj 

mTtoy Hkfo"; dh 'kqHkdkeuk,¡A

'kqHkdkeukvksa lfgrA

lkSjHk Lokeh (IAS)

funs'kd ek/;fed f'k{kk jktLFkku]
chdkusj



la;qDr funs'kd dh dye ls..... ?

!! 'kqHkdkeuk lans’k !!

lEekfur f'k{kd lkfFk;ksa]

 ek/;fed f'k{kk cksMZ jktLFkku dh cksMZ ijh{kkvksa ds ijh{kk ifj.kke esa ek=kRed ,oa xq.kkRed vfHko`f) gsrq ,d 

'kSf{kd uokpkj ds :i esa 2017&18 esa 'ks[kkokVh fe'ku&100 'kq# fd;k x;k FkkA bl o"kZ 'ks[kkokVh fe'ku&100 dh 

ftEesnkjh la;qDr funs'kd Ldwy f'k{kk pw# laHkkx ds usr`Ro esa ftyk f'k{kk vf/kdkjh ¼eq[;ky;½ ek/;fed lhdj dks 

feyh gSA bl uokpkjh igy us fiNys 03 o"kksZ esa pw# laHkkx esa cksMZ ijh{kk ifj.kke esa lQyrk ds u;s vk;ke cuk;s gSaA

 fiNys o"kksZ esa feyh bl vHkwriwoZ lQyrk ls vfHkizsfjr gksdj bl o"kZ 'ks[kkokVh fe'ku&100 dk nk;jk c<+kdj 

17 fo"k;ksa rd fd;k x;k gSA bl o"kZ d{kk&10 ds 07 fo"k;ksa ¼laLd`r o mnwZ lfgr½ rFkk d{kk 12 esa 10 fo"k;ksa] ftuesa 

vfuok;Z fgUnh o vaxszth ds vykok foKku ladk; esa 04 fo"k;ksa ¼HkkSfrd foKku] jlk;u foKku] tho foKku o xf.kr½ 

rFkk dyk ladk; esa 04 fo"k;ksa ¼fgUnh] lkfgR;] jktuhfr foKku] bfrgkl o Hkwxksy½ ds fy, cksMZ }kjk la'kksf/kr ikB~;Øe 

o ekWMy isij ds vk/kkj ij v/;;u lkexzh o ekWMy isij rS;kj fd;s x;s gSaA ikB~; fo"k; oLrq dks bl izdkj rS;kj fd;k 

x;k gS fd lHkh rjg ds ckSf)d Lrj okys fo|kFkhZ de le; esa Hkh vf/kdre vad vftZr dj ldasxsA

 'ks[kkokVh fe'ku&100 esa mu fo"k; fo'ks"kKksa dk p;u fd;k x;k gS ftuds fiNys o"kksZ esa vius fo"k;ksa ds 

xq.kkRed :i ls 'kkunkj ijh{kk ifj.kke jgs gSaA

 eSa bl fe'ku dks lQy cukus esa lg;ksx ds fy, laHkkx ds lHkh f'k{kk vf/kdkfj;ksa ,oa fo"k; fo'ks"kKksa dk rgsfny 

ls vkHkkj O;Dr djrk gw¡A

'kqHkdkeukvksa lfgrA

ykypUn cykbZ

la;qDr funs'kd

Ldwy f'k{kk] pw: laHkkx] pw:
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bdkbZ&1
izfrykse o`Rrh; Qyu] ifjlj] izkar] eq[; eku] O;kid eku izfrykseo o`Rrh; Qyuksa ds xq.k/keZ

1. 1 12 tan 2
     cjkcj gS&

(v) 1 3cos 5
     (c) 1 3cos 4

    
(l) 51cos 3

     (n) 11cos 2
     (v)

2. ;fn    1 1 11tan 1 cos sin2 x       rks xdk eku gS&

(v) –1 (c) 0
(l) 1 (n) 1

2 (l)

3. ;fn
1 1sin 2 x      rks xdk O;kid eku gS&

(v) 2 6n   (c) 6


(l) 6n   (n)  1 6
nn    (n)

4. 1 1tan cotx x  
(v) 2

 (c)
(l) 2

 (n) 0 (v)

5. 1 5cos cos 3
    dk eku gksxk&

(v) 5
3
 (c) 3



(l) 3
 (n) buesa ls dksbZ ugha (c)

6.  1tan 3  dk eq[; eku Kkr dhft,A

gy % ekuk  1tan 3   
 tan 3  
 tan tan 3

      

 tan tan 3
     

1tan2 2x      

 3
  

vr%  1tan 3  dk eq[; eku 3
 gSA

7. 1 1cos 2
    dk eq[; eku Kkr dhft,A

gy %

ekuk
1 1cos 2      

 1cos 2  

 cos cos 3
  

 cos cos 3
     

 2cos cos 3
 

10 cos x    

 2
3
 

vr% 
1 1cos 2
    dk eq[; eku

2
3


gSA

8. 1 14sin cosx x    rks x dk eku Kkr dhft,A

gy % 1 14sin cosx x   
 1 1 13sin sin cosx x x     
 13sin 2x    

1 1sin cos 2x x      

 13sin 2x   
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 13sin 2x  

 1sin 6x  

 sin 6x 

 1
2x 

vr% xdk eku
1
2 gSA

9. fl) dhft, 
1 1 117 2 1tan tan tan19 3 7
                  

gy % okei{k = 1 117 2tan tan19 3
          

= 
1

17 2
19 3tan 17 21 19 3


      
1 1 1tan tan tan 1

x yx y xy
         

= 
1

17 3 2 19
19 3tan 19 3 17 2
19 3


         

= 1 51 38tan 57 34
    

= 1 13tan 91
    

= 1 1tan 7
    

= nf{k.k i{k
10. ;fn

1 1 1tan tan tan 2x y z      rk s fl) dhft,

fd 1xy yz zx  
gy % fn;k gS& 

1 1 1tan tan tan 2
    x y z 

 1tan 1 2
x y z xyz

xy yz zx
         

1 1 1 1tan tan tan tan 1
A B C ABCA B C AB BC AC

               

 tan1 2
x y z xyz

xy yz zx
     

 1
1 0
x y z xyz

xy yz zx
     

1tan 2 0
     

1 0xy yz zx   
1 0xy yz zx    [otz xq.ku ls]
 1xy yz zx   bfr fl)e

Note -blh izdkj ;fn 1 1 1tan tan tanx y z      rks

fl) dhft, x y z xyz  
11. ;fn 1 1 1cos cos cosx y z      rk s fl) dh ft,

fd 2 2 2 2 1x y z xyz   
gy % 1 1 1cos cos cosx y z     

 1 1 1cos cos cosx y z    
  1 2 2 1cos 1 1 cosxy x y z       

 1 1cos cosz z      
 2 21 1xy x y z    
   2 21 1xy z x y     (i{kkUrj.k ls)
   2 2 2 2 22 1 1x y z xyz x y      (oxZ djus ij)
 2 2 2 2 2 2 22 1x y z xyz x y x y     
 2 2 2 2 1x y z xyz     bfrfl)e

12- fl) dhft, fd

1 1 11 1 14 tan tan tan5 70 99 4
                   

gy % oke i{k
1 1 11 1 14 tan tan tan5 70 99
                   

1 1 11 1 12 2 tan tan tan5 70 99
             

1 1
1 1 12 5 70 992 tan tan1 1 11 125 70 99
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 1 1 1 1 1
2

22 tan tan & tan tan tan1 1
x x yx x yx xy

                 

1 15 99 702 tan tan12 70 99 1
             

1 1
52 2912tan tan25 69311 144

 
           

1 1120 1tan tan119 239
           

1
120 1
119 239tan 120 11 119 239


       

 1 128561tan tan 128561 4
        nf{k.k i{k

13- fl) dhft,

1 11 1 2tan cos tan cos4 2 4 2
a a b
b b a

                       
gy % ekukfd

11 cos cos 22
a a
b b        

vr% oke i{k tan tan4 4
              

tan tantan tan 44
1 tan .tan 1 tan . tan4 4

 
  

      
 

1 tan 1 tan
1 tan 1 tan

 
 

     
tan 14

   

      
2 2 2 2

2
1 tan 1 tan 1 tan 2 tan 1 tan 2 tan

1 tan 1 tan 1 tan
     
  

          

 2
2

2 1 tan
1 tan




 
2

cos 2 2
2

1 tancos 2 1 tan
 

   

2
a
b


 

cos 2 a
b   

2b
a nf{k.k in

14- fl) dhft, fd

   1 1 1 2tan cot 1 tan 1x x x x      
gy % oke i{k  1 1tan cot 1x x   

1 1 1tan tan 1x x
       
1 11tan cot xx
        

1
1

1tan
1 1

x xx
x


       
1 1 1tan tan tan 1

x yx y xy
         

 1 1 1tan 1
x x

x x
       
 1 2tan 1x x    RHS nf{k.k i{k

15- fl) dhft, fd
1 1 13 12 16sin cos sin5 13 65
                  

gy % LHS 1 13 12sin cos5 13
           

1 13 144sin sin 15 169
        

1 1 2cos sin 1x x    

1 13 5sin sin5 13
           

1 3 25 5 9sin 1 15 169 13 25
        

 1 1 1 2 2sin sin sin 1 1x y x y y x         

1 3 12 5 4sin 5 13 13 5
       

1 36 20sin 65 65
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1 16sin 65
     

RHS
16- lehdj.k gy dhft, &

1 1 2sin sin 3x y    rFkk
1 1cos cos 3x y   

gy % fn;s x;s lehdj.k

1 1 2sin sin 3x y    ...1

1 1cos cos 3x y    ...2

lehdj.k 2 esa

1 1cos sin2x x    rFkk 
1 1cos sin2y y  

j[kus ij&
1 1sin sin2 2 3x y               

1 1sin sin 3x y      ...3

lehdj.k 1 o 3 dks tksM+us ij&

   1 1 1 1 2sin sin sin sin 3 3x y x y          
1 1 1 1sin sin sin sinx y x y        

12sin y  
1sin 2y  
sin 12y   

1y  lehdj.k 1 esa j[kus ij&

 1 1 2sin sin 1 3x   
1 2sin 2 3x    
1 2sin 3 2 6x      
1sin 6x  

1sin 6 2x    vr% 
1 , 12x y 

17- lehdj.k dks gy dhft, &

1 1 1 1sec sec sec secx x b aa b
              

gy %
1 1 1 1sec sec sec secx x b aa b
              

1 1 1 1sec sec sec secx xa ba b
               

¼i{kkUrj.k ls½

1 1 1 11 1cos cos cos cosa b
x a x b

                           
1 1 1sec cosx x
        

2 21 1
2 2 2 2

1 1 1 1cos 1 1 cos 1 1a a b b
x a x a x b x b

                                        
2 2
2 2 2 2

1 1 1 11 1 1 1a b
x x a x x b

                         
2 2
2 2 2 2

1 11 1 1 1a b
x a x b

                         
2 2
2 2 2 2

1 11 1 1 1a b
x a x b

                       
¼oxZ djus ij½

2 2 2 2
2 2 2 2 2 2 2 2

1 1 1 11 1a a b b
x a x a b x x b         
2 2
2 2 2 2

1 1a b
x a x b     

2 2
2 2 2 2

1 1 a b
b a x x   

2 2 2 2
2 2 2

a b a b
a b x
  

2 2 2a b x 
2 2 2x a b   x ab 

x ab  fn;s x;s lehdj.k dks larq"V ugha djrh gSA

vr% x ab
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bdkbZ&2 % vkO;wg
vkO;wg % ifjHkk"kk ,oa ladsru Øe lekurk] vkO;wg ds izdkj
'kwU; rFkk rRled vkO;wg] bdkbZ vkO;wg] ,d vkO;wg dk
ifjorZu] lefer rFkk fo"ke lefer vkO;wg] vkO;wg ij
lafØ;ka;sa&;ksx vUrj xq.ku] vfn’k xq.ku] ;ksx lafØ;k ds
xq.k/keZ] xq.ku lafØ;k ds xq.k/keZ] vfn’k xq.ku ds xq.ku/keZA

1- ;fn 
4 1 1

3 6 3 4
k a

k
             rks adk eku gksxk &

¼v½ 4 ¼c½ 3
¼l½ &4 ¼n½ 6 ¼n½

2- ;fn A  vkO;wg dk Øe 3 5  gS rks vkO;wg A  esa vo;oksa
dh la[;k gksxh &
¼v½ 5 ¼c½ 15
¼l½ 10 ¼n½ 3 ¼c½

3- ;fn nks vkO;wg A  rFkk B  ;ksx o xq.kk ds fy, vuqdqyuh;
gkss rks vlR; gS &

¼v½  T T TA B A B  
¼c½  T T TAB A B
¼l½  T T TA B A B  
¼n½  T TkA kA  ¼ k  vfn’k gS½ ¼c½

4- ;fn A  rFkk B leku dksfV ds lefer vkO;wg gS rks

AB BA ,d
¼v½ fo"ke lefer vkO;wg
¼c½ lefer vkO;wg
¼l½ 'kwU; vkO;wg
¼n½ rRled vkO;wg ¼v½

5- ;fn 
3 2 4 1,4 3 3 2A B             rks A B 

¼v½ 
7 1
1 5

     ¼c½ 
4 1
1 5

   
¼l½ 

7 1
1 5

    ¼n½ 
7 1
1 5
    ¼l½

6- ;fn 

2 6 2
7 7 8
3 4 3 4

a b
ab

                  gks] rksa  rFkk b ds eku Kkr

dhft, &
gy % nks vkO;wg leku vkO;wg gS rks buds laxr vo;o leku gksaxs

&
vr% 6a b  ......1

8ab  ......2
lehdj.k 1 o 2 ls &

 2a b  2 4a b ab  
 26 4 8  
36 32 

 2 4a b 
2a b  

2a b   ;k 2a b   ......3
lehdj.k 1 o 3 ls & 4, 2a b   ;k 2, 4a b 

7- ,d 2 2  Øe dk vkO;wg ijA a     Kkr dhft, ftlds

vo;o 2 3ija i j  gSA

gy % vkO;wg 2 2  dk gS vr% 1, 2i  1, 2j 
2 3ija i j 

11 2 1 3 1 2 3 1a        
21 2 2 3 1 4 3 1a       
12 2 1 3 2 2 6 4a        
22 2 2 3 2 4 6 2a        

vr% vHkh"V vkO;wg

11 12
21 22

1 4
1 2
          

a aA a a

8- ;fn 
2 3 4
1 2 3A      rFkk 

1 2
3 4
5 6

B
       

gks] TA B

rks Kkr dhft, &

gy %
2 3 4
1 2 3A     
1 2

3 4
5 6

B
       

1 3 5
2 4 6

TB      

vr% 
2 3 4 1 3 5
1 2 3 2 4 6

TA B               
2 1 3 3 4 5
1 2 2 4 3 6
          

1 6 9
1 6 3

TA B      
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9- ;fn 
4 2 5
1 0 3A     

6 7 0
1 2 5

1 0 3
B

        rks AB  Kkr

djksA

gy % A  dk Øe 2 3  rFkk B  dk Øe 3 3 gS

vr% AB  dk vfLrRo gS &

6 7 04 2 5 1 2 51 0 3 1 0 3
AB

            
            4 6 2 1 5 1 4 7 2 2 5 0 4 0 2 5 5 3

1 6 0 1 3 1 1 7 0 2 3 0 1 0 0 5 3 3
                                       

24 2 5 28 4 0 0 10 15
6 0 3 7 0 0 0 0 9
                

AB 17 24 5
9 7 9

     

10- ;fn   cos sin 0
sin cos 0

0 0 1

x x
F x x x

      
rkss iznf’kZr dhft, %

      F A F B F A B

gy %   cos sin 0
sin cos 0

0 0 1

x x
F x x x

      

rc   cos sin 0
sin cos 0

0 0 1

A A
F A A A

      

  cos sin 0
sin cos 0

0 0 1

      

B B
F B B B

   .LHS F A F B cos sin 0 cos sin 0
sin cos 0 sin cos 0

0 0 1 0 0 1

                 

A A B B
A A B B

cos cos sin sin sin cos sin cos 0
sin cos cos sin sin sin cos cos 0

0 0 1

A B A B B A A B
A B A B A B A B

          

      cos sin 0
sin cos 0

0 0 1

A B A B
A B A B

         
 F A B 
. . .R H S

11- ;fn 

1 3
2 1
3 1

A
      

 rFkk 

2 1
1 2
1 0

B
      

 gks] rks vkO;wg C

Kkr dhft,A tgka 2 0A B C    tgka 0 ’kwU; vkO;wg
gSA

gy % 2 0A B C  
0 2C A B   
0 0 1 3 2 1
0 0 2 1 2 1 2
0 0 3 1 1 0

C
                             

0 0 1 3 4 2
0 0 2 1 2 4
0 0 3 1 2 0

                            
0 1 4 0 3 2 5 5
0 2 2 0 1 4 4 5
0 3 2 0 1 0 1 1

                               

vr% 

5 5
4 5
1 1

C
        

12- ;fn vkO;wg 
cos sin
sin cosA  

 
      gks] rks 

TAA  Kkr

dhft,A

gy%
cos sin
sin cosA  

 
    

cos sin
sin cos

TA  
 

    
cos sin cos sin. sin cos sin cos

TA A    
   

          
2 2

2 2
cos sin cos .sin sin cos

sin .cos cos .sin sin cos
     

     
          

1 0
0 1
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bdkbZ& 3
lkjf.kd % ifjHkk"kk] ,d oxZ vkO;wg dk lkjf.kd 3 × 3 ds oxZ vkO;wg rd milkjf.kd ] lg[k.M] lkjf.kdksa ds izlkj

1. lkjf.kd
cos50º sin10º
sin 50º cos10º dk ekugSA

¼v½ 0 ¼c½ 1

¼l½ 2
1

¼n½ 2
1

¼l½

2. lkjf.kd 13
205
 esa izFke LrEHk ds lg[k.M gSA

¼v½ &1] 3 ¼c½  &1] &3
¼l½ &1]20 ¼n½ &1]&20 ¼n½

3. ;fn lkjf.kd 442
8 k

gks rks k dk eku gksxkA

¼v½ 4 ¼c½ 5
¼l½ 8 ¼n½ 2 ¼c½

4. ;fn

333231
232221
131211

aaa
aaa
aaa

 ,d rr̀h; Øe dk lkjf.kd gS]

rFkk 11 12 33, .....F F F laxr vo;oksa ds lg [k.M gks rks lR;

gksxk&

¼v½ 21 21 22 22 23 23a F a F a F   
¼c½ 11 11 21 21 31 31a F a F a F   
¼l½ 13 13 23 23 33 33a F a F a F   
¼n½ lHkh lR; gSA ¼n½

5. ;fn w bdkbZ dk ?ku ewy gks rks 
ww

ww
ww

1
1

1
2

2
2

¼v½ t ¼c½ 0
¼l½ w ¼n½ w2 ¼c½

6. lkjf.kd
cos sin
sin cos

 
 


dk eku Kkr dhft,A

gy%
cos sin
sin cos

 
 

 2 2cos ( sin )   
2 2cos sin  

1

7. ;fn 042 yx
gks] rks x:y Kkr dhft,A

gy% 042 yx

024  yx (lkjf.kd ds izlkj ls)

yx 24 

2
1

4
2  y

x

vr% x : y = 1 : 2

8. lkjf.kd 319
193
931
dk eku Kkr dhft,A

gy% 319
193
931

1(27 1) 3(9 9) 9(3 81)     
¼izFke iafDr ds vuqlkj foLrkj ls½

26 0 9 ( 78)    
70226

676

9. fl) dhft, 
2221

1
1

1
cba

cb
ca
ba






gy% L.H.S. = 1
1

1

cb
ca
ba




¼izFke iafDr ds vuqlkj foLrkj djus ij½

)()()1(1 2 bacbbcaac 
2221 bbacabcac 

2221 bac 
 2221 cba R.H.S.
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10. lkjf.kd 531
258
142

 dk eku lk:l vkd̀fr ls Kkr dhft,A

gy% 531
258
142


[ rhu vxz.kh fod.kksZa ds vo;oksa ds xq.ku ds ;ksx esa ls]

rhu fiNys fod.kksZa ds vo;oksa ds xq.ku ds ;ksx dks ?kVkrs

gSA ]
(2 5 5 4 2( 1) 1 8 3)         

( 1 5 1 3 2 2 5 8 4)        
)160125()24850( 

16766
101

vr% 531
258
142

 = 101

11. lkjf.kd 253
214
231




esa izFke LrEHk ds vo;oksa dh milkjf.kd

,oa lg[k.M fy[kdj ml dk eku Hkh Kkr dhft,A

gy% ekuk

253
214
231




A

milkjf.kd 21
23

25
23

25
21

312111 
 AAA

=–2–10 = –6–10= –6+2
1211 A 1621 A 431 A

lg[k.M

121111  AF 21 21 16F A   43131  AF
lkjf.kda A dk eku 312111 34.1 FFF 

1 ( 12) 4 16 3 ( 4)       
126412 

40
12. ;fn 

1 2 03
x x

x x
   gks] rks X dkekuKkrdhft,A

gy%
1 2 03

x x
x x
  
( 1)( 3) ( 2) 0x x x x     

2 23 3 2 0x x x x x      
2 3 0x  
2 3x  

3 3
2 2x    vr% 

3
2x 
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bdkbZ&4%O;qRØe vkO;wg ,oa jSf[kd lehdj.k

1- ;fn vkO;wg

1 3
2 4A      gks] rks A dk lg[k.Mt vkO;wg  adjA 

¼v½ 
1 3
2 4

    ¼c½ 
1 3
2 4

   
¼l½ 

4 2
3 1
    ¼n½ 

4 3
2 1

    ¼n½

2- ;fn fdlh oxZ vkO;wg A  dh lkjf.kd | | 0A  gks] rks vkO;wg

gksxk &
¼v½ O;qRØe.kh; vkO;wg ¼c½ vO;qRØe.kh; vkO;wg
¼l½ bdkbZ vkO;wg ¼n½ lefer vkO;wg ¼c½

3- ;fn ,d f=Hkqt ds ‘'kh"kZ    1 1 2 2, , ,x y x y rFkk  3 3,x y gks]

rks f=Hkqt dk {ks=Qy gksxk &

¼v½ 

1 1
2 2
3 3

11 12 1

x y
x y
x y

¼c½ 

1 1
2 2
3 3

1
1
1

x y
x y
x y

¼l½ 

1 2
1 2
3 3

11 12 1

x x
y y
x y ¼n½ 

1 1 3
2 2 3

1
2 1 1 1

x y x
x y y ¼v½

4- vkO;wg
1 2 3
1 2 1

2 3x

     
O;qRØe.kh; gksxk ;fn&

¼v½ 1x   ¼c½ 1x 
¼l½ 1x   ¼n½ 1x  ¼l½

5- vkO;wg
1 3 3
1 4 3
1 3 4

     
dkO;qRØe.kh; vkO;wg Kkr dhft,A

gy % ekukvkO;wg

1 3 3
1 4 3
1 3 4

A
      

      1 3 3
| | 1 4 3 1 16 9 3 4 3 3 3 4

1 3 4
A

           7 3 3   1
| | 0A  ] vr% 1A dkvfLrRo gSaA

lkjf.kd A  ds

vo;oksa ds lg[k.M 11
4 3 16 9 73 4F    

 12
1 3 4 3 11 4F       

13
1 4 3 4 11 3F     

 21
3 3 12 9 33 4F       

22
1 3 4 3 11 4F    

23
1 3 01 3F    31

3 3 9 12 34 3F     

32
1 3 01 3F   

vr% vkO;wg A dk lg[k.Mt

vkO;wg

7 1 1
3 1 0
3 0 1

T

adjA
       

7 3 3
1 1 0
1 0 1

adjA
        

 
1

7 3 31 1. 1 1 0| | 1 1 0 1
A adjAA


        

1
7 3 3
1 1 0
1 0 1

A
       

6- fl) dhft, fd

vkO; wg
2 3
3 4A      lehdj.k 2 6 17 0A A I   dk s

larq"V djrk gS rFkk 1A Hkh Kkr dhft,A
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gy %
2 3
3 4A     

2 2 3 2 3. 3 4 3 4A A A             
2A

4 9 6 12 5 18
6 12 9 16 18 7
                

vr%

2 5 18 2 3 1 06 17 6 1718 7 3 4 0 1A A I                      

5 18 12 18 17 0
18 7 18 24 0 17
                   

5 12 17 18 18 0
18 18 0 7 24 17
              

0 0
0 0
      0

2 6 17 0A A I    dks larq"V djrk gSA

iqu% 
2 3| | 8 9 17 03 4A     

vr% 1A dk vfLrRo gS&

4 3 4 3
3 2 3 2

T
adjA           

1 4 31 1
3 2| | 17A adjAA

      
7- ;fn

1 tan
tan 1A 


     gks] rks fl) dhft,

1 cos 2 sin 2
sin 2 cos 2

TA A  
      

gy % 
1 tan

tan 1A 


    
21 tan| | 1 tantan 1A  

     
vkO;wg A dk lg[k.Mt vkO;wg

1 tan 1 tan
tan 1 tan 1

T
adjA  

 
          

1 tan
tan 1

TA 


    
1

2
1 tan1

tan 1| | 1 tan
adjAA A


       

vr% . . .L H S 1.TA A
2

1 tan 1 tan1.tan 1 tan 11 tan
 

 
           

2
2 2

1 tan 2 tan1
1 tan 2 tan tan 1

 
  
       

2
2 2

2
2 2

1 tan 2 tan
1 tan 1 tan
2 tan 1 tan

1 tan 1 tan

 
 
 
 

              
cos 2 sin 2
sin 2 cos 2

 
 

      . . .R H S
8- lkjf.kd dk iz;ksxdj ‘'kh"kZ

   1,4 , 2,3 rFkk  5, 3  okys f=Hkqt dk {ks=Qy Kkr

dhft,A D;k fn;s x;s fcUnq lajs[kh; gS \

gy% ekuk fn;s x;s 'kh"kZ    1, 4 , 2,3A B rFkk  5, 3C   gSA

vr% ABC dk {ks=Qy

1 1
2 2
3 3

11 12 1

x y
x y
x y



1 4 11 2 3 12 5 3 1


 
     1 1 3 3 4 2 5 1 6 152         

 1 6 28 92  
13 13 13
2 2 2
    oxZ bdkbZ

[ {ks=Qy /kukRed gksrk gSA ]
vr% f=Hkqtdk {ks=Qy

13
2 oxZ bdkbZ
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f=Hkqt dk {ks=Qy 'kwU; ugha gS vr% fn;s x;s fcUnq lajs[kh;
ugha gSA

9- ;fnfcUnq    3, 2 , , 2x rFkk  8,8 lajs[k gS rks x dk eku

lkjf.kd ds iz;ksx ls Kkr djksA
gy% ;fn fn;s x;s fcUnq lajs[k gS rks fcUnqvksa ls cus f=Hkqt dk

{ks=Qy 'kwU; gksxk vr%  0 
3 2 11 2 1 02 8 8 1
x


 

3 2 1
2 1 0

8 8 1
x


 

     3 2 8 2 8 1 8 16 0x x      
18 2 16 8 16 0x x      

10 50 0x  
10 50x 
50 510x  

vr% x dk eku5 gSA

10- lkjf.kd iz;ksx ls nks fcUnqvksa  3,1 rFkk  9,3 ls xqtjus

okyh js[kk dk lehdj.k Kkr dhft,A
gy % nks fcUnqvksa ls xqtjus okyh js[kk dk lehdj.k

1 1
2 2

1
1 0
1

x y
x y
x y



1
3 1 1 0
9 3 1

x y
 

     1 3 3 9 1 9 9 0x y      
2 6 0 0x y   

3 0x y  
vr% vHkh"V js[kkdklehdj.k 3 0x y  gSA

11- vkO;wg fl)kUr dk iz;ksx dj fuEufyf[kr lehdj.k fudk;
dks gy dhft, &

6 3 5, 3 2 5, 2 4 8x y z x y z x y z        
gy % fn;k x;k lehdj.k fudk; &

6 3 5
3 2 5

2 4 8

x y z
x y z

x y z

  
  
  

jSf[kd lehdj.k fudk; dk vkO;wg :Ik

6 1 3 5
1 3 2 5
2 1 4 8

x
y
z

                          

A X B
6 1 3
1 3 2
2 1 4

A
      

x
X y

z

        
5
5
8

B
      

1X A B 
     6 1 3

| | 1 3 2 6 12 2 1 4 4 3 1 6 84 8 15 91
2 1 4

A


           

14 8 5 14 7 7
7 30 4 8 30 9

7 9 17 5 4 17

T

adjA
                      

1
14 7 71 8 30 9| | 91 5 4 17

adjAA A


        
vr% 1X A B

14 7 7 5 70 35 561 18 30 9 5 40 150 7291 915 4 17 8 25 20 136

x
y
z

                                               
91 11 182 291 91 1

x
y
z

                            vr% lehdj.k fudk; dk

gy 1, 2, 1x y z  
1x  1z 

2y 
12- ;fn leckgq f=Hkqt dh Hkqtk a gS rFkk 'kh"kZ  1 1,x y ]

 2 2,x y rFkk  3 3,x y gks rks fl) dhft, fd &
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2
1 1

4
2 2
3 3

2
2 3
2

x y
x y a
x y



gy % ;fn leckgq f=Hkqt dh Hkqtk a gSrks f=Hkqt dk {ks=Qy

23
4 a  ...1

'kh"kZ      1 1 2 2 3 3, , , , ,x y x y x y gks rks lkjf.kd esa f=Hkqt

dk {ks=Qy 
1 1
2 2
3 3

11 12 1

x y
x y
x y

  ...2

lehdj.k 1 o 2 ls &

1 1
2

2 2
3 3

11 312 41

x y
x y a
x y



1 1
2

2 2
3 3

1
2 1 3

1

x y
x y a
x y

 

1 1
2

2 2
3 3

2
2 3
2

x y
x y a
x y

 

oxZ djus ij &

2
1 1

4
2 2
3 3

2
2 3
2

x y
x y a
x y

  ... . .H P

13- ;fn

1 1 2
1 2 1
1 3 3

A
      

gks] rks 1A Kkr djksA rRi’pkr~

bldh lgk;rk ls fuEu jSf[kd lehdj.k fudk; dks gy
dhft,A

2 0, 2 9, 3 3 14x y z x y z x y z         
gy% lehdj.k fudk; dk vkO;wg :i &

1 1 2 0
1 2 1 9
1 3 3 14

x
y
z

                           

1
AX B
X A B




     1 1 2
| | 1 2 1 1 6 3 1 3 1 2 3 2

1 3 3
A         


3 4 10  

11 
| | 11 0A   

vr%

3 4 5 3 9 5
9 1 4 4 1 3
5 3 1 5 4 1

T

adjA
                        

1
3 9 51 4 1 3| | 11 5 4 1

adjAA A


          
1

3 9 5 0 0 81 701 14 1 3 9 0 9 4211 115 4 1 14 0 36 14
X A B

                                       
1
3
2

x
y
z

                
1, 3, 2x y z    

vr%
1

3 9 51 4 1 311 5 4 1
A

        
rFkk lehdj.k fudk; dk

gy 1, 3, 2x y z   

14- vkO;wg

1 1 1
2 1 3
1 1 1

     dk O;qRØe vkO;wg Kkr dhft, rFkk

bldh lgk;rk ls fuEufyf[kr lehdj.k fudk; dk gy
dhft,A

1 0 1 2 212 1 0 6 2 020 1 1 2 1

x y
y z
z x
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gy % lehdj.k fudk;

1 0 1 2 212 1 0 6 2 020 1 1 2 1

x y
y z
z x

                                    
4

2 3 0
2

x z y
x y z
y z x

                             
4

2 3 0
2

x z y
x y z
y z x

                     

4
2 3

2

x z y
x y z

y z x

  
  

   

vr% 

4
2 3 0

2

x y z
x y z
x y z

  
  
  

AX B rc

1 1 1
2 1 3
1 1 1

x
A X y

z

                   
4
0
2

B
      

     1 1 1
| | 2 1 3 1 1 3 1 2 3 1 2 1 4 5 1 10 0

1 1 1
A

                 

4 5 1 4 2 2
2 0 2 5 0 5
2 5 3 1 2 3

T

adjA
                  

1
4 2 21 5 0 5| | 10 1 2 3

adjAA A


       
1

4 2 2 4 16 0 4 20 21 1 15 0 5 0 20 0 10 10 110 10 101 2 3 2 4 0 6 10 1
X A B

                                                          
2
1

1

x
y
z

                  vr% lehdj. k fudk; dk

gy 2, 1, 1x y z   

bdkbZ&5 % larrrk rFkk vodyuh;rk

1- ;fn   2 9 ; 33
xf x xx
  ij lrr gS rc  3f dk eku

gksxk&
¼v½ 6 ¼c½ 3
¼l½ 1 ¼n½ 0 ¼v½

2- Qyu ( ) | |f x x x  ds mu fcUnqvksa dk leqPp;] ftu ij

og vodyuh; gksxk&

¼v½  0, ¼c½  , 
¼l½  ,0 ¼n½    ,0 0,   ¼c½

3- Qyu  ( )f x x x   dh 3x  ij larrrk dk ijh{k.k

dhft,A

gy%  ( )f x x x 
3x  ij

Ckak;h lhek

    0 03 0 lim (3 ) lim 3 3h hf f h h h        
  3 2h 

   0 0lim 3 2 lim 1 1h hh h       ...1

nka;h lhek

        0 0 03 0 lim 3 lim 3 3 lim 3 3h h hf f h h h h            
 0lim 0h h  ...2

  3 3h 
lehdj.k 1 o 2 ls&

   3 0 3 0f f  
vr% 3x  ij vHkh"B Qyu lrr ugha gSA

4- Qyu ( ) | 1 |f x x  dk 1x  ij larR;rk ijh{k.k dhft,A

gy%
1 1| ( 1) | 1 1

x if xx x if x
     

;gka  (1) 1 1 0f    ...1
1x  ij nka;h lhek

 0 0 0(1 0) lim (1 ) lim 1 1 lim 0h h hf f h h h         
...2

1x  ij cka;h lhek

 0 0 0(1 0) lim (1 ) lim 1 (1 ) lim( ) 0h h hf f h h h         
...3
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lehdj.k 1] 2 o 3 ls&

   (1) 1 0 1 0 0f f f    
vr% Qyu   , 1f x x  ij lrr gSA

5- m ds fdu ekuksa ds fy, Qyu

  1sin ; 0
0 ; 0

mx xf x x
x

   
 fcUnq 0x  ij vodyuh;

gSA
gy% 0x  ij

cka;k vodyt    
0

0 (0)' 0 0 limh
f h ff h

    
 

0

1sin 0( )lim
m

h

h h
h

  
  1

0
1lim 1 sinm m

h h h


  ...1

nka;k vodyt      
0

0 0' 0 0 limh
f h ff h

   
 

0

1sin 0
lim

m

h

h h
h

      
1

0
1lim sinm

h h h


 ...2
lehdj.k 1 o 2 ls Li"V gS fd ( ), 0f x x  ij vodyuh;

g S  rc  '(0 0) ' 0 0f f    ; s rH k h  l a H ko g S

tc 1 0 1m m   

6- Qyu

1

1 ; 0( ) 1
0 ; 0

x

x

e xf x e
x

    
dk 0x  ijlkarR; dk

ijh{k.k dhft,A
gy% 0x  ij

nka;h lhek

 
1 1

0
1 10 0 00

(0 0) lim 0 lim lim
1 1

h h
h h hh h

e ef f h
e e


  
     

 
1

1 1 10 0
1 1lim lim 10 11 1

h
h hh h h

e
e e e  

             
...1

cka;h lhek

   
1 1

0
1 10 0 00

0 0 lim 0 lim lim
1 1

h h
h h hh h

e ef f h
e e


   

     
 

0 0 01 0 1   ...2
lehdj.k 1 o 2 ls    0 0 0 0f f   vr% 0x  ij

larr ugha gSA

bdkbZ&6% vodyt

1- Qyu cosy x dk x ds lkis{k vodyu gksxk&

¼v½ 
sin
2

x
x ¼c½ 

sin
2

x
x



¼l½ 2 sinx x ¼n½ 2 .sinx x ¼c½

gy% cosy x
rc     sincos sin 2

dy d d xx x xdx dx dx x
   

2- ;fn xy x rks
dy
dx gksxk&

¼v½  logxx ex ¼c½ 
11xx x

   
¼l½  1 log x ¼n½ logxx x ¼v½

gy% xy x

log loge y x x  ...1
x ds lkis{k vodyu ls&

 1 1log 1 log log log loge e e e e
dy x x x e x exy dx x       

   log logx
e e

dy y ex x exdx  
3- Qyu   2sin cosy x dk x  ds lkis{k vodyu Kkr

dhft,A

gy%   2sin cosy x
x ds lkis{k vodyu djus ij

  2sin cosdy d xdx dx    
     2 2cos cos cosdy dx xdx dx 
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       2 2 2cos cos sindy dx x xdx dx  

    2 22 cos cos sindy x x xdx  
4- Qyu sin ºy x dk x  ds lkis{k vodyu Kkr dhft,A

gy% sin º sin 180y x x      ...1
lehdj.k 1 dk x  ds lkis{k vodyu djus ij

sin 180
dy d xdx dx

       
cos 180 180

dy dx xdx dx
           

cos cos º180 180 180
dy x xdx

       
5- Qyu log xy x dk x  ds lkis{k vodyu Kkr dhft,A

gy% loge xy x
——1

 loglog log log .loge x
e e e ey x x x  

x ds lkis{k vodyu ls&

1 1 1 2log log loge e e
dy x x xy dx x x x  

 log2 2log loge x
e e

dy y xx xdx x x  
¼lehdj.k 1 lss½

 log 12 loge x
e

dy x xdx
 

6- ;fn ....y x x x     rc
dy
dx Kkr dhft,A

gy% ....y x x x    
y x y  

2y x y   ...1
x ds lkis{k vodyu ls&

2 1dy dyy dx dx 
 2 1 1dyy dx  

1
2 1

dy
dx y  

7- ;fn tan3xy a rc
dy
dx Kkr dhft,A

gy% tan3xy a ...1
lehdj.k 1 dk x  ds lkis{k vodyu ls&

 tan3xdy d adx dx

 tan3 .log tan 3x
e

dy da a xdx dx 

 tan 3 2log . .sec 3 3x
e

dy da a x xdx dx 

8- ;fn sin cosy a x b x  gSrks
2

2
d y
dx dk eku Kkr dhft,A

gy% sin cosy a x b x  ...1
lehdj.k 1 dk x  ds lkis{k vodyu djus ij

cos sindy a x b xdx   ...2
lehdj.k 2 dk x  ds lkis{k vodyu djus ij&

2
2 sin cosd y a x b xdx   

9- ;fn log log log .....y x x x     gksrks
dy
dx dk

eku Kkr dhft,A

gy% log log log .....y x x x    

logy x y  
2 logy x y   ...1

lehdj.k 1 dk x  ds lkis{k vodyu djus ls&

12 dy dyy dx x dx 

  12 1 dyy dx x  

 1
2 1

dy
dx x y  

10- ;fn
1 coslog 1 cose

xy x
  gS rks

dy
dx dk eku Kkr dhft,A

gy%
1 coslog 1 cose

xy x
 

1 1 coslog2 1 cose
xy x
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   1 log 1 cos log 1 cos2 ey x x       ...1
lehdj.k 1 dk x  ds lkis{k vodyu djus ij&

     1 log 1 cos log 1 cos2
dy d dx xdx dx dx

      
   1 1 11 cos 1 cos2 1 cos 1 cos

dy d dx xdx x dx x dx
        
1 sin sin
2 1 cos 1 cos

dy x x
dx x x

      
sin 1 1

2 1 cos 1 cos
dy x
dx x x

      
2

sin 1 cos 1 cos
2 1 cos

dy x x x
dx x

       
2

sin 2
2 sin

dy x
dx x

     
1 cossin

dy ex xdx x  
11- ;fn 3 3 3 0x y axy   rd fl) dhft, fd

 
2 3

32 2
2d y a xy

dx ax y 
gy% fn;k gS fd 3 3 3 0x y axy   ...1

x ds lkis{k vodu djus ij&

2 23 3 3 3 0dy dyx y ay axdx dx   
2 2 0dy dyx y a x ydx dx

       

 2 2dy ax y x aydx    ...2
x ds lkis{k iqu% vodyu djus ij&

 2 2
2 2 2d y dy dy dyax y a y x adx dx dx dx

       
 2 2

2 2 2d y dy dyax y a y xdx dx dx
       

 2 2 22
2 2 22 2d y x ay x ayax y a y xdx ax y ax y

            
¼lehdj.k 2 ls½

     2 22 22
2 2 22 2a ax y y x ayd y x ayax y xdx ax y ax y

               
      2 3 22 2 2 2 2

2 2 2d y ax y x ay a x yx x ax ydx      
 2 32 2 3 4 3 2 2 2 3 4 2 2

2 2 2 2 2 2 2 4d y ax y a x x y a xy ax y a x xy ax ydx        

   2 32 3 3 3
2 2 3 2d y ax y xy y x axy a xydx     

   2 32 3
2 2 0 2d y ax y xy a xydx   

¼lehdj.k 1 ls½

 2 32 3
2 2d y ax y a xydx  

 
2 3

32 2
2d y a xy

dx ax y  
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bdkbZ&7 % vodyt ds vuqiz;ksx

1- adk og eku lewg D;k gksxk ftlds fy, vUrjky

 1,2 esa 2( ) 1f x x ax    o/kZeku gSA

¼v½  ,  ¼c½  , 2 
¼l½  2,  ¼n½  ,0 ¼l½

gy% fn;k gS 2( ) 1f x x ax  
 ' 2f x x a   ...1

( )f x ds vUrjky  1,2 e s a  o /k Z e ku g k su s d s fy,

'( ) 0,f x x R   vc  '( ) 2f x x a  vUrjky 1,2 esa

o/kZeku gS rks  'f x dk U;wure eku    ' 1 2f a  gksxkA

vr% 
'( ) 2 0

2
f a a

a
  

  
vr% adk vHkh"B eku lewg  2,a   gksxkA

2- oØ 3y x x  fcUnq 2x  ijLi’kZ js[kk dh izo.krk gksxh&

¼v½ 6 ¼c½ 9

¼l½ 11 ¼n½ 13 ¼l½
gy% fn;k gS

3y x x  ...1
23 1dy xdx  

fn;s oØ dh 2x  ijLi’kZ js[kk dh izo.krk

 2
2

3 2 1 12 1 11
at x

dy
dx 

          a

3- fl) dhft, 2( )f x x vUrjky  0, esa o/kZeku rFkk

vUrjky  ,0 esagzklekugSA

gy% 2( )f x x

0 
 

 ' 2f x x
vc  ' 2 0 0f x x x   
vr% 0x  ØkfUr dfcUnq gSA
o/kZeku ds fy,

   ' 0 2 0 0 0,f x x x x       
vr% 2( )f x x vUrjky  0, esa o/kZeku gSA

gzkleku ds fy,

 '( ) 0 2 0 0 ,0f x x x x       
vr% 2( )f x x vUrjky  ,0 esa gzkleku gSA

4- fl) dhft, fdpj ?kkarkdh Qyu xe  o/kZeku Qyu gSA

gy% fn;k gS

( ) xf x e
'( ) xf x e  ...1
1Case

tc 0x  rc lehdj.k 1 ls '( ) 0f x 
vr% 0x   ds fy, Qyu o/kZeku gSA

2Case
tc 0x  rclehdj.k 1 ls

     Positive
1' 0Negativef x e e  

vr% 0x   ds fy, Qyu o/kZeku gSA

3Case
tc 0x  rc lehdj.k 1 ls   0' 0 1 0f e  
vr% 0x   ds fy, Qyu o/kZeku gSA

vr% Qyu ( ) xf x e  ,d o/kZeku Qyu gSA

5- og vUrjky Kkr dhft, ftlesa Qyu

  3 22 3 36 7f x x x x     i  o/kZeku gS  ii gzkleku

gSA
gy%

3 2( ) 2 3 36 7f x x x x   
  2' 6 6 36f x x x   
   2' 6 6f x x x   
    ' 6 3 2f x x x    ...1

lehdj.k 1 ls 3x  rFkk 2x   ØkfUrd fcUnq izkIr gksrs
gSA

3 
 

-2


tc  , 2x   rc lehdj.k 1 ls  ' 0f x 
tc  2,3x  rc lehdj.k 1 ls  ' 0f x 
tc  3,x  rc lehdj.k 1 ls  ' 0f x 
¼1½ vUrjky    , 2 3,    esa f fujUrj o/kZeku gSA

¼2½ vUrjky  2,3 esa f fujUrj gzkleku gSA
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6- fl) dh ft, fd vUrjky 0, 2
    e s a

QYku   4sin
2 cosf     o/kZeku Qyu gSA

gy%   4sin
2 cosf   

       
 2

2 cos . 4cos 4sin sin' 12 cosf     
    

   
2 2

2
cos 4cos 4sin' 12 cosf    

    

   
 

2 2
2

cos 4 cos sin' 12 cosf    
    

   
 

2

2
cos 4 2 cos' 2 cosf   

     
   

2
2

cos 4 4 4cos cos' 2 cosf    
      

 
 

 
2
2 2

cos 4 cos4cos cos'( ) 2 cos 2 cosf     
    ...1

vUrjky

0, 2
   esacos 0,4 cos 0    rFkk  22 cos 0 

rc
 

 2
cos 4 cos 02 cos

 


 
 ' 0f  

vr%  f  vUrjky 0, 2
   esa o/kZeku gSA

7- oØ 2 22 14x y  ij ljy js[kk 3 6x y   ds lekUrj

vfHkyEc ds lehdj.k Kkr dhft,A

gy% ekuk oØ 2 22 14x y  ij fcUnq  1 1,x y gS tgka vfHkyEc]

ljy js[kk 3 6x y   ds lekUrj gSA
2 2
1 12 14x y   ...1

oØ dk lehdj.k 2 22 14x y  dk x ds lkis{k vodyu

djus ij

4 2 0dyx y dx 

4 2
2

dy x x
dx y y  

 1 1

1
, 1

2
at x y

xdy
dx y

         
 fcUnq  1 1,x y ij vfHkyEc] js[kk 3 6x y   ds lekUrj

gSA

vr%  1 1,x y ij vfHkyEc dh izo.krk js[kk 3 6x y 
dh izo.krk

 1 1,

1 1
3

at x y
dy
dx

      
1 1 1
1

1 2
2 3 3
y y xx    ...2

lehdj.k 2 ls 1y dk eku lehdj.k 1 esa j[kus ij

2
2
1 1

22 143x x    
2 2
1 1

42 149x x  

2 2
1 1 1

14 14 9 39 x x x      
vr% lehdj.k 2 ls&

tc 1 3x  rc 1
2 3 23y   

rFkk 1 3x   rc  1
2 3 23y     

vr% fcUnq  3, 2 rFkk  3, 2  ij vfHkyEc ds lehdj.k

 i fcUnq  3, 2 ij

 12 3 3 93y x x y      
 ii fcUnq  3, 2  ij

 12 3 3 9 03y x x y       
8- oØ 2 2 7y x x   dh Li’kZ js[kk dk lehdj.k Kkr dhft,

tks js[kk 2 9 0x y    ds lekUrj gSA

gy% fn;k x;k oØ dk lehdj.k
2 2 7y x x   ...1
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  2 2 2 1dy x xdx     ...2
js[kk 2 9 0x y    dh izo.krk 2
vr% Li’kZjs[kk dh izo.krk 2
vr% lehdj.k 2 ls

 2 1 2 2x x    ...3
lehdj.k 1 o 3 ls

 22 2 2 7 7y    
vr% fcUn q  1,7 ijLi’k Z  j s[ k k dk lehdj.k tk s

js[kk 2 9 0x y    ds lekUrj gS&

 7 2 1y x  
2 5 0x y   

9- Qyu
1 x

x
    dk vf/kdre eku Kkr dhft,A

gy% ekuk
1 x

y x
    

11 1log log log log log
x

e e e e ey x x x x xx x
        

ekuk loge y z
vr% log loge ez y x x   ...1
tc y dk eku vf/kdre ;k U;wure gksxk rks loge y  ;k

z dk eku Hkh vf/kdre ;k U;wure gksxkA
lehdj.k 1 dk x  ds lkis{k vodyu djus ij&

 1 log 1 loge e
dz x x xdx x       ...2
z vFkkZr~ y  ds vf/kdre eku ds fy,

0 1 log 0 log 1e e
dz x xdx       

1x e  ...3
iqu% lehdj.k 1 ds nksuksa i{kksa dk x  ds lkis{k vodyu djus
ij

2
2

1d z
dx x  ...4
lehdj.k 3 o 4 ls&

2
2 1

1 01/at x e

d z edx e

        
vr% 

1x e ij y dk eku vf/kdre gksxk vkSj vf/kdre

ekuk
1
ee

10- ,slh nks /kukRed la[;k,a x rFkk y Kkr dhft, tks bl izdkj

gSa fd  a budk ;ksx 60 rFkk 3xy vf/kdre gSA  b budk

;ksx 16 rFkk 3 3x y U;wure gSA

gy%  a fn;kgS 60x y 
60x y   ...1

Ekkuk la[;kvksa dk vf/kdre 3p xy ...2
lehdj.k 2 o 1 ls&

  360p y y 
3 460p y y  

y ds lkis{k vodyu ls

2 3180 4dp y ydy  
2 2

2 360 12d p y ydy  

p ds pjeeku ds fy, 0dp
dy  j[kus ij

2 3180 4 0y y 
 24 45 0y y  
0, 45y y  

;gka x rFkk y nksuksa /kukRed gS blfy, 0y  vr% 45y 

vr%  2 2
2

45
360 45 12 45

at y

d p
dy 

      
2

2
45

16200 24300 8100 0
at y

d p
dy 

        
vr% 45y  ij p eku  mPpre gSA

tc 45y  rc 60 45 15x   
vr% la[;k,a 15x  rFkk 45y 

 b ekuk fd 3 3a x y  ...3
fn;k gS 16x y 

16y x   ...4
lehdj.k 3 o 4 ls&

 33 16q x x  
     22 2 23 3 16 1 3 3 256 32dq x x x x xdx        
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 3 32 256dq xdx   ...5

vc 0 32 256 0dq xdx    
256 832x  

lehdj.k 5 dk iqu% vodyu djus ij&
2

2 3 32 96 0d q
dx    
vr% 8x  ijq fuEure gSA vr% Qyu dh vHkh"B /kukRed

la[;k,a 8, 16 8 8x y    gSA

11- fl) dhft, fdQyu

1 tan
x

x x dkeku cosx x ij mfPp"B gSA

gy% ekuk 1 tan
xy x x  ...1

x ds lkis{k vodyu djus ij

     
 2

1 tan 1 tan
1 tan
d dx x x x x xdy dx dx

dx x x
   
  

 
2

2
1 tan 1 0 sec tan

1 tan
x x x x x xdy

dx x x
       

 
2 2

2
1 sec
1 tan

dy x x
dx x x

   ...2

mfPp"B rFkk fufEu"B ds fy, lehdj.k 2 esa 0dy
dx  j[kus

ij  
2 2

2
1 sec 01 tan

x x
x x

 
2 21 sec 0x x  
2 21 secx x 

2 2
2

1 cossecx xx  
cosx x   ...3

lehdj.k 2 dk iqu% vodyu djus ij&

   2 2 2 2 2
2 1 tan 2 sec 2 sec tand y x x x x x x xdx    

     
 

2 2 2

4
1 sec 2 1 tan tan sec

1 tan
x x x x x x x

x x
   



      
 

2 2 2 22
32

1 tan 2 sec 1 tan 2 1 sec tan
1 tan

x x x x x x x x xsec x xd y
dx x x

         

rc 
   

 
22

32
cos

1 cos . tan 2cos .sec 1 cos .tan 0
1 tanat x x

x x x x x xd y
dx x x

          
2

2
cosat x x

d y vedx 

     
vr% Qyu cosx x ij mfPp"B gSA

12- fl) dhft, fdQyu

sin cosp qy   dkeku tan p
q  ij mfPp"B gSA

gy% fn;k gS sin .cosp qy   ...1
nksuksa rjQ y?kqx.kd ysus ij

log log sin log cose e ey p q   ...2
ekuk loge y z ...3

log log sin log cose e ez y p q    ...4
lehdj.k 4 dk  ds lkis{k vodyu djus ij

cot tandz p qd     ...5

mfPp"B rFkk fufEu"B ds fy, 0dz
d   j[kus ij

cot tan 0p q  
cot tanp q  

2tan tan tancot
p p
q q

      

1tan p
q   ...6

lehdj.k 5 dk  ds lkis{k iqu% vodyu djus ij

2 2 2
2 cos secd z p ec qd           

2 2 2
2 1 cot 1 tand z p qd              

rc

     
1

2
2

tan
2 0

pat q

d z p q q p p qd        

            
vr%vHkh"B Qyu sin cosp qy   dk eku

tan p
q  ij mfPp"B gSA
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bdkbZ&8 % vfuf’pr lekdyu
1- Qyu 2loga xa dk lekdyu gksxk&

¼v½ 
3

3
x c ¼c½ 33x c

¼l½ 
2

2
x c ¼n½

2

3
x c ¼v½

gy% ekuk fd 2loga xI a dx 
2loga xa dx 

2x dx 
 2log 2a xa x  3

3
x c 

1

1
nn xx dx cn
    

2- xa da dk eku gksxk&

¼v½
1

1
ax ca
  ¼c½

1

1
xa cx
 

¼l½ 1xxa  ¼n½ mi;qZDr esa ls dksbZ ugha ¼c½

gy% ekuk fd
1

1
xx aI a da cx
   1

1
nn aa da cn
    

3-  1 1sin cosx x dx  dk eku gksxk&

¼v½0 c ¼c½ 2 c 

¼l½ x c  ¼n½ 2
x c  ¼n½

gy% ekuk fd  1 1sin cosI x x dx  
1 1sin cos 2x x        2 dx 

2 x c 
4- 2tan x dx dk eku gksxk&

¼v½ tan x x c  ¼c½ 2sec 1x c 
¼l½ tan x x c  ¼n½ cot x x c   ¼l½

gy% 2tanI xdx   2 2tan sec 1x x 

 2 2sec 1 sec 1x dx xdx dx     

tan x x c  
5- log x x dx dk eku&

¼v½ 0 ¼c½1 c
¼l½ x c ¼n½ x c  ¼l½

gy% log 1.x xdx dx   log 1e e x c  

6-  '( ) ( )xf x f x dx dk lekdyu gksxk&

¼v½ '( )xf x c ¼c½ '( )f x c
¼l½ ( )xf x c ¼n½ ( )xe f x ¼l½

gy%  '( ) ( ) '( ) ( )I xf x f x dx xf x dx f x dx     
'( ) ( ) '( ) ( )dx f x dx x f x dx dx f x dxdx

        
( ) ( ) ( )xf x f x dx f x dx c    
( )xf x c 

7- log xdx dks gy djus ij eku gksxk &

¼v½ log( )x ex c ¼c½ logx x c
¼l½ log xx ce

     ¼n½ log ex cx
     ¼l½

gy% log .1.I x dx 
bdkbZ dks f}rh; Qyu ekudj [k.M’k% lekdyu djus ij

 log 1. log 1.dx dx x dx dxdx
       

1logx x xdxx  
log 1. logx x dx x x x c    
 log 1 log xx x c x ce

       
8- 1tan x dk x  ds lkis{k lekdyu dhft,A

¼v½  1 21tan log 12x x x c   

¼c½  1 21tan log 12x x x c   

¼l½  1 21tan log 12x x x c   
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¼n½  1 21tan log 12x x x c    ¼v½

gy% 1tan .1.I x dx 
 1 1tan 1. tan 1.dx dx x dx dxdx

        
1

2
1tan 1x x xdxx

  
1

2
1 2tan 2 1

xx x dxx
  

 1 21tan log 12x x x c    {tgka 21 x t  ekuus

ij}
8- 2

sin
sin

p
p

x dxx Kkr dhft,A

gy% 2
sin

sin
p

p
xI dxx 

2
2

sin tan seccos cos
p p

p
x dx x xdxx  

ekuk fd 2tan secx t xdx dt  
1

1
pp tt dt cp
  

1tan
1

p x cp
 

9- 2
1

5 6 dxx x  dk x ds lkis{k lekdyu Kkr dhft,A

gy%  2 2
1 1

5 6 6 5I dx dxx x x x      
2 22

1 1
25 25 1 56 54 4 2 2

dx dx
x x x

                           
 

1 1
5 2 52sin sin1 1

2

x xc c 
             

1
2 2
1 sin xdx caa x

      

10- 2
1

4 8 5 dxx x  dk x  ds lkis{k lekdyu Kkr dhft,A

gy% 2 2

1 1
8 4 8 4 16 165 55 5 5 5 25 25

I dx
x x x x

                 
 

2
1

4 4 165 5 5 25
dx

x
                  


2 22 2
1 1 1

5 6 44 65 5 55 5
dx

xx
                               
 

1 1
4

1 1 5 45sin sin6 65 5
5

x xc c 
             

1
2 2
1 sin xdx caa x

      

11-
a x dxx
 dk x  ds lkis{k lekdyu Kkr dhft,A

gy%
a xI dxx
 
2sinx a  j[kus ij

2 sin cosdx a d  
2sin 2 sin cossin

a aI a da
   

 
2cos 2 sin cos 2 cossin a d a d        

  sin 21 cos 2 2a d a c         
1sin sin cosxa ca       
1sin 1x x xa ca a a
      
1sin xa x a x ca
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12- 3 3
x dxa x dk eku Kkr dhft,A

gy% ekuk 3 3
xI dxa x 

ekuk

3
2
3
2

xt
a



3
2

3
2

dt x
dx a

 

3
21 1
32 2

2 1 2 2sin sin3 3 31
xI dt t c ct a

 
          


13-  1

1n dxx x  dk x ds lkis{k lekdyu dhft,A

gy%  1
1nI dxx x 

 
1

1
n

n n
x dxx x

 
1{ nx  dk va’k o gj ls xq.kk djus ij

nx t j[kus ij 
1 1 1n nnx dx dt x dx dtn
   

   1 1 1 1 1 log 1 log1 1
dtI dt t t cn t t n t t n

              
1 1log

1 1log n
n

tI cn t
x cn x

    
    

blh izdkj ls

   5
1 1,1 ndx dxx x x a bx   dks ljy fd;k tk ldrk

gSA

14-  2
1

1x dxe  dk x  ds lkis{k lekdyu Kkr dhft,A

gy%  21x
dxI e 

ekukf d x xe t e dx dt  
1dx dtt 

 2
1

1I dtt t 
 2

1
1I dtt t 

 2
1

1t t     21 1
A B C
t t t   

   
 

2

2
1 1

1
A t Bt t ct

t t
    
   2 21 2 1A t t B t t ct     

nksuksa i{kksa ds xq.kkadksa dh rqyuk djus ij

0A B A B    
1A  1B  

2 0 2 2.1 1 1A B C C A B         

   2 2
1 1

11 1
dt dtI dt dtt tt t t       

1log | | log | 1| 1t t ct    

 1log | | log | 1| 1
x x

xe e ce    

 1log 1 1
x

x x
eI ce e   

15-
2
2

5 3
3 2

x x dxx x
 
 

gy%
2
2

5 3
3 2

x x dxx x
 
 

2
2 2

5 3 2 113 2 3 2
x x x
x x x x
      

  2 11 1 2
x

x x
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      2 1
1 2 1 2
x A B

x x x x
     

   2 1 2 1x A x B x    
rqyuk djus ij

2 2A B B A    
2 1A B 

1 1A A     
 2 1 3B    

       2 1 1 3
1 2 1 2
x

x x x x
      

   
2
2

5 3 1 31.3 2 1 2
x x dx dx dx dxx x x x
           
log | 1| 3log | 2 |x x x c     

16- sec 1x dx dks gy dhft,A

gy% ekuk fd
1 1 cossec 1 1cos cos

xI x dx dx dxx x
         

2
2

1 cos 1 cos 1 cos
cos 1 cos cos cos

x x xdx dxx x x x
      

2
sin

cos cos
x dxx x 

ekukfd cos x t sin xdx dt  
2 2 21 1

2 2

dt dtI t t t
              
 

2 21 1 1log 2 2 2t t c                     
21log cos cos cos2x x x c        

17-  2log x dx dk gy dhft,A

gy%  21. logI x dx 
[k.M’k% lekdyu djus ij

   2 2log 1. log 1.dx dx x dx dxdx
       

 2log 2 1.logx x xdx  
   2log 2 log 1. log 1.dx x x dx x dx dxdx

           

 2 1log 2 log 2 .x x x x xdxx   
 2log 2 log 2x x x x x c   

18- 1 sin 2xdx dk eku Kkr dhft,A

gy%  2 21 sin 2 sin cos 2sin cosI xdx x x x x dx     
 sin cos cos sinx x dx x x c     

19-
sin

1 sin
x dxx dk eku Kkr djksA

gy%
sin sin 1 1

1 sin 1 sin
x xI dx dxx x

    
11. 1 sindx dxx    2

1 sin1. 1 sin
xdx dxx

   
2

11. tan seccosdx dx x x dxx    
20-  sin log x dk x  ds lkis{k lekdyu dhft,A

gy%  sin logI x dx 
log tx t x e  

tdx e dt
sin sint tI t e dt e t dt   
 sin cos2

te t t c    sin log cos log2
x x x c  

21-

1sin
21
xxe dxx



 dk x  ds lkis{k lekdyu dhft,A

gy%

1sin
21
xxeI dxx



 
1sin sin cosx t x t dx t dt     

sin cos sincos
t te t tdt e tdtt   
 sin cos2

te t t c  
1sin 212

xe x x c
      

22- 2 2
cos 2

sin cos
x dxx x dk eku Kkr djksA

gy%
2 2 2 2

2 2 2 2
cos 2 cos sin cos secsin cos sin cos

x x xI dx dx ec x x dxx x x x
        

cot tanx x c   
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bdkbZ&9 % fuf’pr lekdyu

1-
1

| |
1

xe dx
 dk eku gksxk&

¼v½ 2 2e  ¼c½ 2 2e
¼l½ 2 2e ¼n½ 2 2e  ¼v½

gy%
1

| |
1

xe dx


0 1
| | | |

1 0
x xe dx e dx


  

0 1

1 0
x xe dx e dx


  

0 1
1 0

x xe e
        

0 1 0 2 2e e e e e            
2-

/2

0 0 /2
| cos | | cos | | cos |x dx x dx x dx

  


    
¼v½ 2 ¼c½&2

¼l½
1
2 ¼n½mi;qZDr esa ls dksbZ ugha ¼v½

gy%

/2

0 /2
cos cosxdx xdx

 


   
   /2

0 /2sin sinx x 
 

sin sin 0 sin sin2 2
             

   1 0 0 1 2    
3-

2

1 3 2
dx
x  dk eku gksxk&

¼v½
1 4log3 5 ¼c½

43log 5
¼l½

1 5log3 4 ¼n½
53log 4 ¼v½

gy%  2 2
11

1 log 3 23 2 3
dxI xx 

    
 1 log | 6 2 | log | 3 2 |3    

 1 log 4 log 53 

1 4log3 5

4-

1
4

0

2
1

x dxx dk eku Kkr dhft,A

gy%

1
4

0

2
1

xI dxx 
ekuk fd 2 2x t xdx dt  
tc 0x  rc 0t 
tc 1x  rc 1t 

1 11
2 00

tan1
dtI tt

    
   1 1tan 1 tan 0  

5-

2/
3

4/

1 1cos dxx x



          dks gy dhft,A

gy%

2/
3

4/

1 1cosI dxx x



          

ekuk
1 tx  tc

4x  rc 4t 

2
1 dx dtx  2x  rc 2t 

/2

/4
cosI t tdt




  

cos ( ) cosdt tdt t tdt dtdt
        

  /2
/4sin cos sin cos sin cos2 2 2 4 4 4t t t 


                      
1 102 4 2 2

             
1

2 4 2 2
   

6-    ,dxI x x



     dks gy dhft,A
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gy%    
dxI x x



    
ekuk 2x t 

2dx tdt
tc x  rc 0t 
x  rc t   

  2 20

2tI dt
t t

 

 
  

  20
2 dt

t
 

 
  

1

0
2 sin t  

 


     
1 12 sin (1) sin (0)    


7-

/4

0

sin cos
9 16sin 2

x xdxx
 


gy%

/4

0

sin cos
9 16sin 2

x xI dxx
  

 2 2 2sin cos sin cos 2sin cosx x x x x x   

 2sin cos 1 sin 2x x x  
 2sin 2 1 sin cosx x x  

 
/4

2
0

sin cos
9 16 1 sin cos

x xI dxx x
      

 
/4

2
0

sin cos
25 16 sin cos

x x dxx x
   

 
/4

20

1 sin cos
2516 sin cos16

x x dx
x x

 
 

 
/4

2 20

1 sin cos
16 5 sin cos4

x x dx
x x

       


ekuk sin cosx x t  tc 0x  rc 1t  
tc 4x  rc 0t 
 cos sinx x dx dt 

0
2

1 2

1
16 5

4

dt
t

     


2 2
1 log2

dx a x ca x a a x
  

0

1

5
1 1 4log5 516 2 4 4

t
t



        
0

1

1 5 4log40 5 4
t
t 

    
1 1log(1) log40 9
    

21 2log 3 log | 3 |40 40 c  
1 log | 3 |20 c 

8-  
2

2
1 1

log log
e

e
dxx x

     dks gy dhft,A

gy% ekuk log x t tx e 
1 dx dtx  tc x e rc 1t 

2x e rc 2t 
2

2
1

1 1 tI e dtt t
    

 ( ) '( ) ( )x xe f x f x dx e f x c  

2 2

1

1. 2
t eI e et

     
9-

3

0 3
x dxx dks gy dhft,A
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gy%

3

0 3
xI dxx 

23sinx 
3 2sin cosdx d   

tc 0x      rc 0 
3x      rc 2

 
/2 2

2
0

3sin 6sin cos3 3sinI d
     

/2

0

sin 6sin coscos d
     

/2
2

0
6 sin d
   

/2

0

1 cos 26 2 d
      

/2

0

sin 23 2
    

13 sin 2 (0)2 2 2
       

33 2 2
     

10-

/4
5 2

/4
cosx xdx



 dk eku Kkr dhft,A

gy%

/4
5 2

/4
cosI x xdx




 

5 2( ) cosf x x x
5 2( ) ( ) cos ( )f x x x   

5 2cos ( )x x f x   
;gka ij ( ) ( )f x f x  
fn;k x;k Qyu fo"ke gS vr% 7P ls

/4
5 2

/4
cos 0x xdx






11-

1

0

1log 1 dxx
    dks ljy dhft,A

gy%

1

0

1log 1I dxx
     1

0

1log x dxx
     ...1

4P ls&

1

0

1 1log 1
x dxx

     
1

0
log 1

x dxx
     ...2

lehdj.k 1 o 2 dks tksM+us ij

1

0

12 log log 1
x xI dxx x

             
1 1

0 0

12 log log1 01
x xI dx dxx x

       
2 0 0I I  

12-

/2

0
log sin 2xdx

 dks gy dhft,A

gy% ekuk fd

/2

0
log sin 2I xdx

 
2 2x t dx dt  

1
2dx dt

tc 0x      rc 0t 
2x      rc t 

vr% 
0

1log sin . 2I t dt
 

0

1 logsin2 tdt
 

1P ls

0

1 logsin2I xdx
 

7P ls  log sin log sinx x  
/2

0

1 2 log sin2I xdx
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/2

0
log sinI xdx

 
log 22I 

1log2 2I 

13-  
0
log 1 cos x dx

  dks gy dhft,A

gy%  
0

log 1 cosI x dx
  ...1

5P ls

 
0

log 1 cos( )I x dx
   

0
log(1 cos )x dx

  ...2
lehdj.k 1 $ 2

0 0
2 log(1 cos ) log(1 cos )I x dx x dx

     

 
0
log (1 cos )(1 cos )x x dx

  
2 2

0 0
log(1 cos ) logsinx dx xdx

    
0

2 2 log sinI xdx
 

0
log sinI xdx

 
( ) log sinf x x
( ) logsin( ) log sinf x x x    

7P ls

/2

0
2 log sinI xdx
 

/2

0
log sin log 22xdx

 

2 log 2 log 22I       
1log 2

1- oØ , 1y x x  rFkk x  v{k ls ifjc) {ks= dk {ks=Qy gS&

¼v½ 
1
2 oxZ bdkbZ ¼c½ 2 oxZ bdkbZ

¼l½ 
3
2 oxZ bdkbZ ¼n½3oxZ bdkbZ ¼v½

gy% {ks=Qy 

1

0
  ydx

y =x

x=1
11 2

0 0

1
2 2

      xxdx oxZbdkbZ

2- oØ siny x  ds uhps 0x  ls 2x  rddk {ks=QygS&

¼v½ ¼c½
1
2

¼l½1 ¼n½2 ¼l½

gy%  /2 /2 /2
0

0 0
sin cos    ydx xdx x

  

/20

1

cos cos02
     



 (0) 1 1    oxZ bdkbZ

bdkbZ&10 % {ks=dyu
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3- oØ | |y x rFkkjs[kk 1y  ls ifjc) {ks=Qy&

¼v½ 4 ¼c½ 2

¼l½1 ¼n½ buesa ls dksbZ ugha ¼l½

gy% vfHk"V {ks=Qy 2   {ks- OABO
1

0
2 xdy  

11 2

0 0
2 2 2

yydy          0
y = -x

y = xBC 1 A

1 oxZbdkbZ

4- xv{k oØ 3sin cosy x x rFkk dksfV;ksa 0x  rFkk 2x  ls

f?kjs {ks= dk {ks= Qy Kkr dhft,A

gy% x  v{k ds lkFk ifjc) vfHk"V {ks=Qy

b

a
ydx 

/2
3

0
sin cosx xdx

 
sin x t cos xdx dt 
Tkc 0x  rc 0t 
tc 2x  rc 1t 

1
3

0
t dt 

14

0

1
4 4
t     oxZbdkbZ

5- oØ siny x rFkk x &v{k ls ifjc) {ks= dk {ks= Qy Kkr

dhft, tcfd0 2x   A

gy% vfHk"V {ks- {ks- OABO dk {ks- $ {ks- BCDB dk {ks-

2

0
| sin |x dx

 
0
| sin | | sin |x dx x dx

 



  

/20

1

–1

A

B

C

D


0
sin sinxdx xdx

 



  
   2

0cos cosx x 
   

   cos cos 0 cos 2 cos      
   1 1 1 1 4     oxZbdkbZ

6- | |, 3, 1y x x x    o x  v{k ls ifjc)  {ks= dk {ks=Qy

Kkr dhft,A

gy%
0| | 0

x xy x x x
   

oØ x  v{k ,oa 3x   rFkk 1x  ds e/; ifjc) vfHk"V {ks-

0 1

3 0
ydx ydx


      

0

y = -x y = x

x=-3 x=1 xx’

y

0 1

3 0
( )x dx xdx


   

0 12 2

3 0
0 2 2

x x


            
9 1(0) 02 2

               
9 1 10 52 2 2    oxZ bdkbZ

7- funsZ’kh v{kksa o js[kk 2x y
a b  ls ifjc) {ks- dk {ks=Qy

Kkr dhft,A

gy% 2x y
a b  ...1

0
2a

xx’

y

(2a,0)

(0,–2b)
2b

2x y
a b    2by x aa  

12 2
x y
a b  

x v{k ij dkVk x;k vUr%[k.M 2a  o y  v{k ij dkVk

x;k vUr%[k.M 2b
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{ks=Qy

2

0

a
liney dx 

 2

0
2

a b x a dxa  {lehdj.k 1 ls y dk eku j[kus ij}
22

0
22

ab x axa
    

2 24 42
b a aa
    

24 22
b a aba
      oxZ bdkbZ

8- js[kkvksa 2 8, 2, 4x y x x    rFkk x  v{k ls f?kjs {ks= dk

{ks=Qy Kkr dhft,A

gy% nh xbZ js[kkvksa dk lehdj.k

2 8x y  8
2

xy  

18 4
x y 

x=2 x=40

B(0,4)

A(8,0)

Nk;kafdr Hkkx dk {ks=Qy

4

2
ydx 

42

2

1 82 2
xx    

   1 32 8 16 22      
 1 1024 14 52 2    oxZ bdkbZ

bdkbZ&11 % vody lehdj.k

1- vody lehdj.k  2 0x xe dy ye x dx   dk O;kid

gy gS&

¼v½ 2yxe x c  ¼c½ 2yxe y c 
¼l½ 2yye x c  ¼n½ 2xye x c  ¼n½

gy% ( 2 ) 0x xe dy ye x dx  
 2x xe dy ye x dx   
 2x xdye ye xdx   

2x
x x

dy ye x
dx e e

  
2

x
dy xydx e   

1.. . dx xI F e e 
gy

2x x
x
xye e dxe

    
2xye xdx 
2xye x c  

2xye x c  

2- vody lehdj.k
22dyx y xdx   dk lekdyu xq.kd gS&

¼v½ xe ¼c½ ye

¼l½
1
x ¼n½ x ¼l½

gy%
22dy y x

dx x x 
1 2dy y xdx x

      
1

log 1. dx xxI f e e x
   

3- fuEu esa ls dkSulk le?kkr vody lehdj.k gS&

¼v½    4 6 5 3 2 4 0x y dy y x dx     
¼c½    3 3 0xy dy x y dx  
¼l½  3 22 2 0x y dx xydy  
¼n½  2 2 2 0y dx x xy y dy    ¼n½
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4-
dx xfdy y

      #i okys le?kkr vody lehdj.k dks gy

djus ds fy, fuEu esa ls dkSulk izfrLFkkiu fd;k tkrk gS&
¼v½ y vx ¼c½ v yx
¼l½ x vy ¼n½ x v ¼l½

5- lehdj.k
x x
x x

dy e e
dx e e




  dk gy gS&

¼v½  log x xy e e c  
¼c½  log x xy e e c  
¼l½  log 1xy e c  
¼n½  log 1 xy e c   ¼c½

6- vody lehdj.k

2/322
2 1 0d y dy

dx dx
            dh ?kkr o

dksfV fy[kksA

¼v½2,2 ¼c½2,3
¼l½3, 2 ¼n½ buesa ls dksbZ ugha ¼l½

gy%

2/322
2 1d y dy

dx dx
          

3 22
2 1d y dy

dx dx
              

vf/kdre dksfV 2
?kkr 3

7- vody lehdj.k dh dksfV o ?kkr lnSo gksrs gSA
¼v½ iw.kkZad ¼c½ /kukRed iw.kkZad

¼l½izkd̀r la[;k ¼n½okLrfod la[;k ¼c½

8- gy dhft, 
 2log 1

sin cos
x xdy

dx y y y
 

gy% pjksa ds i`FkDdj.k ls

   sin cos 2log 1y y y dy x x dx  
sin cos 2 logydy y ydy x xdx xdx   

nksuksa rjQ lekdyu djus ij

sin cos 2 logydy y ydy x xdx xdx     
( )cos cos cosd yy y ydy ydy dydy

            

  22 log . log 2
d xx x dx x xdx dxdx

          
  2 2 21cos sin cos 2 log2 2 2 2

x x xy y y y x c           
2 22sin log 2 2

x xy y x x c    
2sin logy y x x c  

9- fuEu vody lehdj.k dk O;kid gy Kkr dhft,

log 1dy y y
dx x x

       
gy% nh x;h vody lehdj.k

log 1dy y y
dx x x

         le?kkrgSA

y vx j[kus ij

dy dvv xdx dx 

log 1dv vx vxv x dx x x
        

 log 1dvv x v vdx  
logdvv x v v vdx   

logdvx v vdx 
1

log
dxdvv v x 

nksukas rjQ lekdyu djus ij

1
log

dxdvv v x 
ekuk log v t
1 dv dtv 

1 dxdtt x 
log log logt x c  
log logt cx 
t cx 
log v cx 
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cxv e 
cxy ex  . cxy x e 

10-
1 2sin dy y xdx x

     
gy%

1 2sin dy y xdx x
     

2 sindy y xdx x  
. .I F  2

2log 2dxpdx xxe e e x   
2 2. siny x x xdx 

22 ( )sin sind xx xdx xdx dxdx
       

2 cos 2 cosx x x xdx   
2 ( )cos 2 cos cosd xx x x xdx xdx dxdx

            
 2 cos 2 sin cosx x x x x c    

2 cos 2 sin 2cosx x x x x c    
11-  2 21 2 1dyx xy x xdx    dks gy dhft,A

gy%  2 21 2 1dyx xy x xdx   

 
2

2 2 2
2 1

1 1 1
dy x x x xydx x x x

    
. .I F      22

2 log 11
2

1
1

x dx xxe e x
    

gy ( . .) ( . .) ( )y I F I F Q x dx 
 2 2 2

1 1. .1 1 1
xy dxx x x

      
21 x t  rc 2xdx dt  1

2xdx dt  

2 3/2
1 1 1

1 2y dtx t
     

3/2 11
32 12

t c   
1/21
12

2
t c 

2 2
1 1 1

1 1y c cx t x
        

 2 21 1y x c x    
bdkbZ&12 % lfn’k

1- lfn’k ˆˆ ˆ 2a i j k  
 ds vuqfn’k ,d ek=d ¼bdkbZ½ lfn’k

gksxk \

¼v½  1 ˆˆ ˆ 22 i j k  ¼c½  1 ˆˆ ˆ 26 i j k 

¼l½  1 ˆˆ ˆ 23 i j k  ¼n½ buesa ls dksbZ ugha ¼c½

gy%    2 2 2| | 1 1 2 1 1 4 6a       

lfn’k a  ds vuqfn’k ek=d lfn’k

   1 ˆˆ ˆˆ 2| | 6
aa i j ka   


2-   ds fdl eku ds fy, lfn’k ˆˆ ˆ2 5i j k   vkSj

ˆˆ ˆi j k    ijLij yEcor~ gS \

¼v½&3 ¼c½ 3

¼l½ 7 ¼n½ &7 ¼v½
gy% fn;s x;s lfn’k yEcor~ gksaxs ;fn budk vfn’k xq.kuQy

‘'kwU; gks] vFkkZr~  . 0a b    ˆ ˆˆ ˆ ˆ ˆ2 5 . 0i j k i j k       ;k
        2 1 1 5 1 0   
;k 2 5 0   
;k 3 0  
;k 3  

3- ;fn | | 10,| | 2a b   rFkk . 12a b   gks] rks | |a b   dk

eku gksxk \
¼v½ 8 ¼c½ 4

¼l½ 16 ¼n½ 24 ¼l½
gy% nks lfn’kksa dk vfn’k xq.kuQy dh ifjHkk"kk ls

. | || | cosa b a b   
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12 10 2 cos  
;k 

12 3cos 20 5  

rc 
2 9 4sin 1 cos 1 25 5     

| | | || | sina b a b    

410 2 165   
4- nks lfn’kksa a  rFkk b  ds ifjek.k Øe’k% 3  ,d 2  gS vkSj

. 6a b   gS rks a  rFkk b  ds chp dk dks.k gksxk \

¼v½30º ¼c½60º
¼l½90º ¼n½ 45º ¼n½

gy% fn;s lfn’kksa a  o b ds e/; dks.k   ekuk gSA

. 6 2 1cos cos 45º2| || | 3 2 2
a b

a b     



45º 
5- ;fn ,d ek=d lfn’k a  ds fy,    . 12x a x a     

gks] rks | |x  dk eku Kkr dhft,(

gy% fn;k gS lfn’k a  ,d ek=d lfn’k gS rks

| | 1a 
   . 12x a x a     

. . . . 12x x x a a x a a           

 . .a b b a  

2 2| | . . | | 12x a x a x a         

 22| | 1 12x  

2| | 1 12x  

2| | 13x 

| | 13x 
vr% | |x  dk eku 13 gSaA

6- lfn’kksa ˆˆ ˆ4 3i j k   rFkk ˆˆ ˆ2 2i j k    ds yEcor~ 9

bdkbZ ifjek.k okyk lfn’k Kkr dhft,A

gy% fn;s lfn’k ˆ ˆˆ ˆ ˆ ˆ4 3 , 2 2a i j k b i j k      

lfn’kksa a o b  ds yEcor~ lfn’k a b  

ˆˆ ˆ
4 1 3
2 1 2

i j k
 
 

     ˆˆ ˆ2 3 8 6 4 2i j k      
ˆˆ ˆ2 2i j k   

     2 2 2| | 1 2 2 1 4 4 9 3a b         

lfn’kksa a  o b  ds yEcor~ bdkbZ lfn’k  ˆ | |
a bn a b
 



 ˆˆ ˆ2 2
3

i j k  
lfn’kksa a  o b  ds yEcor~ 9 bdkbZ ifjek.k okyk lfn’k

   ˆˆ ˆ9 2 29
3| |

i j ka b
a b

   



 ˆˆ ˆ3 2 2i j k  
7- fl) dhft, fd  2 2 2. | | | |a b a b  

gy% ekuk lfn’k a  o b  ds e/; dks.k   gSa rc nks lfn’kksa ds

vfn’k xq.ku dh ifjHkk"kk ls

.a b | | cosa b   

nksuksa i{kksa dk oxZ djus ij

 2.a b 2 2 2| | | | cosa b   ...1
ge tkurs gS fd

1 cos 1    ;k 20 cos 1   ;k 2cos 1   nksuksa
i{kksa dks 2 2| | | |a b  ls xq.kk djus ij

2 2 2 2| | | | cos | | | |a b a b     lehdj.k 1 ls

 2 2 2. | | | |a b a b  
bfr fl)e

8- fcUnqvksa  ˆˆ ˆ2P i j k   vkSj  ˆˆ ˆQ i j k    dks feykus

okyh js[kk dks 2 % 1 ds vuqikr esa  i  vUr%  ii  ckg~;

foHkkftr djus okys fcUnq R  dk fLFkfr lfn’k Kkr dhft,A

gy%  i P vkSj Q  dks feykus okyh js[kk dks 2 % 1 ds vuqikr esa

vUr% foHkkftr djus okys fcUnq R  dk fLFkfr lfn’k gS &    2 1
2 1

OQ OPOR  
 



    ˆ ˆˆ ˆ ˆ ˆ2 1 2
3

i j k i j k     
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ˆ ˆˆ ˆ ˆ ˆ2 2 2 2
3

i j k i j k     
ˆˆ ˆ4

3
i j k  

 ii P  vkSj Q dks feykus okyh js[kk dks 2 % 1 ds vuqfn’k

esa ckg~; foHkkftr djus okys fcUnq R  dk fLFkfr lfn’k    2 1
2 1

OQ OPOR  
 



ˆ ˆˆ ˆ ˆ ˆ2( ) (1)( 2 )
2 1

i j k i j k      
ˆ ˆˆ ˆ ˆ ˆ2 2 2 2i j k i j k      

ˆˆ3 3i k  
9- ;fn nks bdkbZ lfn’kksa  â  rFkk b̂  ds e/; dk dks.k   gks]

rc fl) dhft, fd

1 ˆˆsin | |2 2 a b     
gy% fn;s nks bdkbZ lfn’kksa â  rFkk b̂  ds e/; dk dks.k   gSaA

   2ˆ ˆ ˆˆ ˆ ˆ| | .a b a b a b   
ˆ ˆ ˆ ˆˆ ˆ ˆ ˆ. . . .a a a b b a b b   

2 2ˆ ˆ ˆˆ ˆ ˆ| | . . | |a a b a b b    ˆ ˆˆ ˆ. .a b b a

2 2ˆˆ(1) 2( . ) (1)a b  
ˆˆ1 2 | || | cos 1a b   

2 2(1)(1)cos 
2(1 cos ) 

22(2sin / 2)
2

2sin 2
    

ˆˆ| | 2sin 2a b   

;k 
1 ˆˆsin | ( ) |2 2 a b    bfr fl)e

10- ;fn | | | |a b a b      rks fl) dhft, fd a  vkSj b
ijLij yEc lfn’k gSA

gy% fn;s lfn’k a  o b gSA

| | | |a b a b    

oxZ djus ij
2 2| | | |a b a b    

( ).( ) ( ).( )a b a b a b a b          

. . . . . . .aa a b b a b b a a a b b a b b                   

2 2 2 2| | . . | | | | . . | |a a b a b b a a b a b b                 

{ . . }a b b a  

2( . ) 2( . )a b a b    

2( . ) 2( . ) 0a b a b    

4( . ) 0a b 

. 0a b 
vr% lfn’k a  o b ijLij yEc gSA

11- ;fn , ,a b c   leku ifjek.k ds ijLij yEc lfn’k gks] rks

fl) dhft, fd lfn’k a b c    lfn’kksa a ]b  vkSj c
ds lkFk cjkcj dks.k cukrk gSA

gy% lfn’k , ,a b c   ijLij yEc gSA

vr% .a b . . 0b c c a     

iqu% lfn’kksa , ,a b c   ds ifjek.k cjkcj gSA

vr% | | | | | |a b c  

2( ) ( ).( )a b c a b c a b c             

. . . . . . . . .a a a b a c b a b b b c c a c b c c                        

2 2 2| | | | | |a a a      {| | | | | |}a b c    rFkk

. . . 0a b b c c a      

23 | |a 

| | 3 | |a b c a     

( ). . . .a b c a a a b a c a            
2| | 0 0a  

2| |a 

ekuk ( )a b c   rFkk a  ds e/; dks.k 1  gSA

vr% 1( ). | ( ) || | cosa b c a a b c a           

  2
1| | 3 | | | | cosa a a    

1
1 1

1 1cos cos3 3          
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blh izdkj ;fn lfn’k a b c    lfn’k b o c  ds lkFk

Øe’k% 1  o 2  dks.k cukrk gS rks 
1

2
1cos 3        rFkk

1
3

1cos 3      
12- fdlh lfn’k a  ds fy, fl) dhft, fd

2 2 2 2ˆˆ ˆ| | | | | | 2 | |a i a j a k a        

gy% ekuk fd lfn’k 1 2 3 ˆˆ ˆa a i a j a k     

1 2 3 ˆˆ ˆ ˆ ˆ( )a i a i a j a k i       

1 2 3 ˆˆ ˆ ˆ ˆ ˆ( ) ( ) ( )a i i a j i a k i     
2 3ˆ ˆ0 ( ) ( )a k a j   

3 2 ˆˆ ˆa i a j a k  

2 2 2 2 2
3 2 2 3ˆ| | ( ) ( )a i a a a a      ...1

blh izdkj 2 2 2
1 3ˆ| |a j a a   ...2

2 2 2
1 2ˆ| |a k a a   ...3

lehdj.k 1] 2] o 3 dks tksM+us ij

2 2 2 2 2 2 2 2 2
2 3 1 3 1 2ˆˆ ˆ| | | | | |a i a j a k a a a a a a            

 2 2 2
1 2 32 a a a  

22 | |a  bfr fl)e

13- ;fn ˆ ˆˆ ˆ ˆ ˆ2 2 3 , 2a i j k b i j k        vkSj ˆ ˆ3 3c i j   bl

izdkj gS fd ,a b c   ij yEc gS rks   dk eku Kkr

dhft,A
gy% fn;s lfn’k

ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ2 2 3 , 2 , 3 3a i j k b i j k c i j         

a b  ˆˆ ˆ(2 2 3 )i j k   ˆˆ ˆ( 2 )i j k   
      ˆˆ ˆ2 2 2 3i j k       
 a b   o c  ijLij yEc gS rks

 . 0a b c  

        ˆˆ ˆ ˆ ˆ2 2 2 3 . 3 3 0i j k i j        
6 3 6 6 0     
12 3 0  

12 43    
vr%   dk eku 4 gSA

bdkbZ&13% f=&foeh; T;kfefr

1+ fuEuesalsdkSulkleqg ,djs[kk dh fnd~ dksT;k,WaughagSA
¼v½ 1]1]1 ¼c½ 0]0]&1
¼l½ &1]0]0 ¼n½ 0]&1]0

gy % ¼v½

fnd~ dksT;kvksa ds oxksZ dk ;ksx lnSo bdkbZ gksrk gSA

2- fcUnq p lef"V esa bl izdkj gS fd 6op   rFkk op , ox rFkk
oy v{kksa ds lkFk Øe’k% 45 fMxzh o 60 fMxzh ds dsk.k cukrk
gS rks p dk fLFkfr lfn’k gksxkA

¼v½ ˆˆ ˆ3 3 3 2i j k 
¼c½ ˆˆ ˆ6 6 2 6i j k 
¼l½ ˆˆ ˆ3 2 3 3i j k 
¼n½ ˆˆ ˆ3 3 2 3i j k 

gy % ¼l½

1cosº60cosº45cos 222  r
2 2

21 1 cos 122 r           
1cos4

1
2
1 2  r

1cos4
3 2  r

4
1

4
31cos2  r

2
1cos  r

P dk fLFkfr lfn’k ˆˆ ˆ( )op li mj rk  
1 1 1 ˆ ˆˆ ˆ ˆ ˆ6 3 2 3 32 22 i j k i j k        

3- lfn’k 3i dh fnd~ dks T;k,sa gksxh
¼v½3]0]0 ¼c½ 1]0]0
¼l½ &1]0]0 ¼n½ &3]0]0

gy % ¼c½
4- ,d js[kk[k.M dk v{kksa ij iz{ksi &3]4] & 12 gSA js[kk dh

yEckbZ rFkk fnd~ dks T;k,W Kkr dhft,A
gy% ekuk fd js[kk dh fnd~ dks T;k,Wa l, m, nrFkk js[kk dh yEckbZ

l gSA
js[kk dk x v{k ij iz{ksi = - 3 lrx {
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3lr   …..1
blhizdkj 4mr 
…..2

12nr   ……3
222222222222 )12()4()3()3()2()1(  rnrmrl

144169)( 2222  rnml
131692  rr

lHkh ¼1½] ¼2½ o ¼3½ ls 13
12,13

4,13
3  nml

vr% js[kk dh yEckbZ 13 bdkbZ o fnd~ dks T;k,W

}13
12,13

4,13
3 

5- nks fcUnqvksa ¼4]2]3½ rFkk ¼4]5]7½ dks feykus ij ljy js[kk dh
fnd~ dks T;k,Wa Kkr dhft,A

gy% ¼4]2]3½ rFkk ¼4]5]7½ dks feykus okyh js[kk ds fnd~ vuqikr
gSA
4&4] 5&2] 7&3 vFkkZr 0] 3] 4

2 2 20 3 4  169 25 5
vr% fnd~ dks T;k,Wa 5

4,5
3,0  gSA

6- fcUnq ¼1]2]3½ ls xqtjus okyh js[kk dk lehdj.k Kkr dhft,

tks lfn’k ˆˆ ˆ(3 2 2 )i j k   ds lekUrj gSaA

gy% j s[ kkfcUnq ¼1 ]2]3½ l s x qtjrh g S ftldk fLFkfr

lfn’k ˆˆ ˆ2 3a i j k   rFkklfn’k ˆˆ ˆ3 2 2b i j k  
ds lekUrj gS

rks js[kk dk lfn’k lehdj.k

r a b   

ˆ ˆˆ ˆ ˆ ˆ( 2 3 ) (3 2 2 )r i j k i j k     

7- ,d js[kk dk dkrhZ; lehdj.k zyx  12613 gSA

og fcUnq Kkr dhft, tgkWa ls ;g xqtjrh gSa lkFk gh blds
fnd~ vuqikr rFkk lfn’k lehdj.k Hkh Kkr dhft,A

gy% js[kk dk lehdj.k

zyx  12613

;k 1
1

6
16

26

3
13

13







z

yx

;k 

1 1
13 3

2 1 6
x y z    

nh xbZ js[kk ds fnd~ vuqikr 2] 1] &6 gSa rFkk js[kk fcUnq

1 1, ,13 3
    ls xqtjrh gSa rFkk js[kk dk lfn’k lehdj.k

1 1 ˆ ˆˆ ˆ ˆ ˆ(2 6 )3 3r i j k i j k         


 gSA

8- fn[kkb, fd js[kk,Wa

1 2 3
2 3 4

x y z     vkSj 12
1

5
4 zyx 

ijLij

izfrPNsnh gSA mudk izfrPNsn fcUnq Kkr dhft,A

gy% js[kk 14
3

3
2

2
1 rzyx 

¼ekuk½ ij fdlh fcUnq ds

funsZ’kkad 1 1 1(2 1,3 2, 4 3)r r r   gSA

blh izdkj js[kk 212
1

5
4 rzyx 

¼ekuk½ ij fdlh

fcUnq ds funsZ’kkad ),12,45( 222 rrr  gSaA

;s js[kk,Wa ijLij izfrPNsn djsxh] ;fn nksuksa js[kkvksa ij ,d
fcUnq mHk;fu"V gks] ftlds fy, fuEu lehdj.k laUrq"V gksus
pkfg,A vFkkZr~

1 2 1 22 1 5 4 2 5 3 0r r r r      
….1

1 2 1 23 2 2 1 3 2 1 0r r r r      
….2

1 2 1 24 3 4 3 0r r r r      ….3
Lkehdj.k ¼1½ o ¼2½ ls

154
1

2965
21 

rr
;k 11

1
1111
21 

rr

1,1 21  rr
lehdj.k ¼3½ ls 03)1()1(4 

0314 
00 

1r o 2r ds ekulehdj.k ¼3½ dks lUrq"V djrs gSAvr% nksuksa

js[kk,W ijLij izfrPNsn djrh gS rFkk izfrPNsn fcUnq ds

funsZ a’kkd{2( 1) 1,3( 1) 2, 4( 1) 3}      =(–1,–1,–1)
gSaA

9- fcUnq ¼2]3]4½ ls js[kk 3
1

62
4 zyx 

ij Mkys x;s yEc

dk ikn Kkr dhft, A lkFk gh fn, x, fcUnq ls js[kk dh
yEcor~ nqjh Hkh Kkr dhft,A

gy% ekuk fcUnq )4,3,2(p ls nh xbZ js[kk ij Mkys x, yEc dk

ikn L gSA
js[kk 3

1
62

4 zyx 
ij O;kid fcUnq ds funsZ’kkad





3
1

62
4 zyx ....1
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¼e kuk ½ l s i z k Ir dju s  ij L d s fun s Z ’ k k ad

)13,6,42(    gSA

PL ds fnd~ vuikr 413,36,242  
vFkkZr 33,36,22  
nh xbZ js[kk ds fnd~ vuqikr &2]6]&3 gSa pwafd PL nh xbZ
js[kk ij yEc gS vr %

2( 2 2) 6(6 3) 3( 3 3) 0          
;k4 4 36 18 9 9 0       
;k 1349    ;k 49

13
lehdj.k ¼1½ esa 49

13 j[kus ij L ds funsZ’kkad

13 13 132 4,6 , 3 149 49 49
         

170 78 10, ,49 49 49
     gSaA ;g yEc dk ikn gS] fcUnq ls js[kk

dh yEcor nqjh

2 2 2170 78 102 3 449 49 49PL                     
2 2 2

2
(72) ( 69) ( 186)

49
   

2
5184 4761 34596 1 4454149 49

  

)101(7
310149

2144110149
1  Ans.

10- js[kkvksa    ˆ ˆˆ ˆ ˆ ˆ2 3r i j k i j k     

vkSj    ˆ ˆˆ ˆ ˆ ˆ2 2 2r i j k i j k     
ds e/; dh U;wure

nwjh Kkr dhft,A

gy% 1 1r a b   
 vkSj 2 2r a b   

ge ns[krs gS %

1 1ˆ ˆˆ ˆ ˆ ˆ2 3 ,a i j k b i j k     

2 2ˆ ˆˆ ˆ ˆ ˆ2 , 2 2a i j k b i j k     

2 1 ˆ ˆˆ ˆ ˆ ˆ(2 ) ( 2 3 )a a i j k i j k       
ˆˆ ˆ( 3 4 )i j k    vkSj

1 2

ˆˆ ˆ
1 1 1
2 1 2

i j k
b b   

ˆˆ ˆ( 2 1) (2 2) (1 2)i j k      
ˆˆ3 3i k  

2 2
1 2 ( 3) (3) 9 9 18 3 2b b        

U;wure nwjh 
1 2 1 2

1 2

| ( ).( ) |
| |

a a b b
b b

  
  

 

ˆ ˆˆ ˆ ˆ| ( 3 4 ).( 3 3 ) |
3 2

i j k i k   
| (1)( 3) ( 4)(3) |

3 2
  

15 5
3 2 2  bdkbZ

bdkbZ&14 % izkf;drk
l1- ;fn A  vkSj B  Lora= ?kaVuk,a gS tgka

( ) 0.3, ( ) 0.6P A P B   rc ( )P A B  cjkcj gksxk&

¼v½ 
1
2 ¼c½ 2

¼l½ 1-8 ¼n½0-18 ¼n½
gy% A  o B  Lora= ?kVuk,a gS vr %

  ( ) ( ) 0.3 0.6 0.18P A B P A P B    
2- nks ?kVuk,a A rFkk B  ijLij Lora= dgykrh gSa ;fn

¼v½ ( ) ( )P A P B ¼c½ ( ) ( ) 1P A P B 
¼l½   ( ) 1 ( ) 1 ( )P AB P A P B  

¼n½ A  o B  ijLij vioth gS ¼l½

3- ;fn 
6 5( ) , ( )11 11P A P B   vkSj 

7( ) 11P A B   gks

rks Kkr dhft,A

 ( ) ( ) / ( ) ( / )i A B ii P A B iii P B A

( ) ( ) ( ) ( )P A B P A P B P A B   
( ) ( ) ( ) ( )P A B P A P B P A B    

6 5 7 4( ) 11 11 11 11P A B    

4- ;fn 
52 ( ) ( ) 13P A P B   vkSj 

2
5

AP B
      gks rks

 P A B  Kkr dhft,A
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gy%
5 5 52 ( ) ( ) ; ( )13 26 13P A P A P B   

ge tkurs gS 
 

( )
P A BAP B P B

    


    2 5 2. 5 13 13
AP A B P P BB

       

rFkk        P A B P A P B P A B    

5 5 2 5 10 4 11
26 13 13 26 26

     
5- ;fn ,d ikls dks rhu ckj mNkyk tk;s rks de ls de ,d

ckj fo"ke la[;k izkIr gksus dh izkf;drk Kkr dhft,A
gy% le la[;k 2] 4] 6 ,d ikls ij 3 rjhdksa ls vk ldrh gSA

 le la[;k vkus dh izkf;drk 
3 1
6 2 

rhuksa iklksa ij le la[;k vkus dh izkf;drk 
1 1 1 1
2 2 2 8   

rhuksa iklksa dks mNkyus ij de ls de ,d fo"ke la[;k
izkIr gksus dh izkf;drk

1 71 8 8  
6- ,d fo’ks"k leL;k dks A  o B  }kjk Lora= :Ik ls gy

djus dh izkf;drk,a Øe’k% 
1
2  vkSj 

1
3  gS ;fn nksuksa Loraa=

:Ik ls leL;k gy djus dk iz;kl djrs gSa] rks izkf;drk

Kkr dhft, fd ( )i  leL;k gy gks tkrh gSA ( )ii  muesa ls

rF;r% dksbZ ,d leL;k gy dj ysrk gSA

gy% A  o B  }kjk leL;k gy djus dh izkf;drk Øe’k% 
1
2

vkSj 
1
3  gS rFkk A o B  }kjk leL;k gy ugha djus dh

izkf;drk Øe’k% 
1 11 2 2

     rFkk 
1 21 3 3

      gSA

 i  leL;k gy u gksus dh izkf;drk 
1 2 1
2 3 3  

vr% leL;k gy gksus dh izkf;drk 
1 21 3 3  

 ii ;fn leL;k gy gksus dks y rFkk gy ugha gksus dks N
ls fu:fir djs rks rF;r% dksbZ ,d leL;k gy dj ysrk gS

bldh izkf;drk yN Ny 

1 2 1 1 1 2 1 1 112 3 2 3 2 3 3 2 2
           

7- ,d flDds dks bl izdkj vfHkur fd;k x;k gS fd flDds
ij fpr vkus dh laHkkouk iV vkus dh vis{kk rhu xq.kk gSA
;fn flDds dks nks ckj mNkyk gks rks iVksa dh la[;k ds fy,
izkf;drk caVu Kkr dhft,A

gy% ekuk flDds dh ,d mNky esa iV izkIr djus dh izkf;drk
p gS rc fpr vkus dh izkf;drk 3p  gksxhA

flDds dh ,d mNky esa fpr izkIr djuk rFkk iV izkIr
djuk ijLij viothZ rFkk fu’’ks"k ?kVuk,a gS vr%

( ) ( ) 1P H P T 
3 1p p  

1
4p 

vr%
3( ) 4P H  rFkk 

1( ) 4P T 
ekuk flDds dh nks mNkyksa esa iVksa dh la[;k dks X ls

fu:fir djrs gSA rc 0,1X   vkSj 2 eku xzg.k djrk gSA

  3 3 90 4 4 16P X    

  3 1 1 3 6 31 4 4 4 4 16 8P X       

  1 1 12 4 4 16P X    
vr% X dk izkf;drk caVu

0 1 2
( ) 9 /16 3 / 8 1/16
X

P X
8- ,d Nk=kokl esa 60 izfr’kr fo|kFkhZ fgUnh dk 40 izfr’kr

vaxzsth dk vkSj 20 izfr’kr nksuksa v[kckj i<+rs gSA ,d Nk=k
dks ;kn‘PN;k pquk tkrk gSA

 i  izkf;drk Kkr dhft, fd og u rks fgUnh vkSj u gh

vaxzsth dk v[kckj i<+rh gSA

 ii  ;fn og fgUnh dk v[kckj i<+rh gS rks mlds vaxzsth

dk v[kckj Hkh i<+us okyh gksus dh izkf;drk Kkr dhft,A

 iii  ;fn og vaxzsth dk v[kckj i<+rh gS rks mlds fgUnh

dk v[kckj Hkh i<+us okyh gksus dh izkf;drk Kkr dhft,A
gy% iz’ukuqlkj

60 3( ) 60% 0.6100 5P H    
40 4( ) 40% 0.4100 10P E    
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20 2 1( ) 20% 0.2100 10 5P H E     

(i)    ( ) ( ) 0.6 0.4 0.2 0.8       P H E P H P E P H E
vr% u rks vaxzsth vkSj u gh fgUnh v[kckj i<+us dh izkf;drk

  11 1 0.8 0.2 5P H E     

 ii   0.2 1
( ) 0.6 3

P E HEP H P H
      



   0.2 1
0.4 2

      
P E HHP E P E

8- ,d ikls dks mNkyus ds ijh{k.k ij fopkj dhft, ;fn ikls
ij izkIr vad 3 ;k 3 dk xq.kt gks] rks ikls dks iqu% mNkyk
tkrk gS rFkk ;fn izkIr vad 3 ;k 3 dk xq.kt ds vfrfjDr
gks rks ,d flDds dks mNkyk tkrk gSA ;fn ?kVuk ^de ls
de ,d ikls ij 3 izdV gksuk* dk ?kfVr gksuk fn;k x;k gS
rks ?kVuk ^flDdksa ij iV vkuk* dh lizfrca/k izkf;drk Kkr
dhft,A

gy%

1
2

H 
T

T
H 

4
5

H 
TH 
T

6

12
3
4
5

6 

3

12
3
4
5

6 

ekuk A  ?kVuk ̂ flDdksa ij iV vkuk* rFkk B ?kVuk ̂de ls
de ,d ikls ij 3 izdV gksuk* dks fu:fir djrs gSA

rc         1, , 2, , 4, , 5,A T T T T
              3,1 , 3, 2 , 3,3 , 3, 4 , 3,5 , 3,6 , 6,3B 

vr%      4, 7,n A n B n A B   

vHkh"B izkf;drk 
   0 07

n A BAP B n B
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mPp ek/;fed ijh{kk ekWMy iz’u&i= 2021 ¼izFke½
xf.kr

le; % 
13 4  ?k.Vs       iw.kkZad % 80

ijh{kkfFkZ;ksa ds fy, lkekU; funsZ’k %&
1- lHkh iz’u djus vfuok;Z gSA
2- izR;sd iz’u dk mÙkj nh xbZ mÙkj iqfLrdk esa fy[ksA
3- ftu iz’uksa eas vkUrfjd [k.M gS mu lHkh ds mÙkj ,d lkFk gh fy[ksA
4- iz’u dk mÙkj fy[kus ls iwoZ iz’u dk Øekad vo’; fy[ksA
5- iz’uksa dk vad Hkkj fuEukuqlkj gSA

[k.M iz’uksa dh la[;k dqqy vad Hkkj vad izR;sd iz’u
[k.M&v 1¼i-x½ ¼2 ls 11½= 20 20 1
[k.M&c ¼12 ls 19½ 16 2
[k.M&l ¼20ls23½ 16 4
[k.M&n ¼24ls25½ 10 5
[k.M&; ¼26ls28½ 18 6

6- iz’u la[;k 20 ls 28 esa vkUrfjd fodYi fn;s x;s gSA

1-  i ;fn
1 1 2cot ( ) tan 3 2x        rks x dk eku gS &

¼v½ 1 ¼c½ 
1
3 ¼l½ 

2
3 ¼n½buesa ls dksbZ ugha

 ii vkO;wg A dk Øe5 8 gS rFkk ,R Adh iafDr vkO;wg gS rks vkO;wg R dk Øe gksxk\

¼v½ 1 8 ¼c½ 5 1 ¼l½ 8 1 ¼n½1 5
 iii K ds fdleku ds fy, lkjf.kd

2
4 3
K

 dkeku 'kwwU; gksxk \

¼v½&3 ¼c½ &2 ¼l½ 
8
3 ¼n½

8
3

 iv ;fn A  o B  ,d gh Øe ds O;qRØe.kh; oxZ vkO;wg gS rks   1AB 
dk eku gksxk \

¼v½ 1 1A B  ¼c½ 1 1B A  ¼l½ 1B A ¼n½ AB
 v Qyu 2log loge ey x dk x  ds lkis{k vodyu gksxk \

¼v½ 2
2

logx x ¼c½ 2
1

logx x ¼l½ 2
2

log x ¼n½ 2
2

log
x
x

 vi oØ 3y x x  fcUnq 2x  ij vfHkyEc dh izo.krk gksxh \

¼v½
1
6 ¼c½ 

1
9 ¼l½ 

1
11 ¼n½

1
13

 vii 3loga xa dx cjkcj gS&

¼v½
3

3
x c ¼c½ 

4

4
x c ¼l½ 23x c ¼n½ 3x c
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 viii vody lehdj.k 

3/222
2 1d y dya dx dx

          dh dksfV rFkk ?kkr Øe’k% gksxh \

¼v½ 2]3 ¼c½ 3]2 ¼l½ 2]2 ¼n½ 2]1

 ix 'kwU; lfn’k dh fn’kk gksxh \

¼v½ dksbZ ugha gksrh ¼c½ ,d fo’ks"k fcUnq dh vksj gksrh gSA
¼l½ ewy fcUnq dh vksj gksrh gSA ¼n½ vfu/kkZfjr gksrh gSA

 x ;fn ( ) 0.8P A  vkSj 0.4BP A
     gks] rks  P A B dk eku gksxk \

¼v½ 0-2 ¼c½ 0-32 ¼l½ 0-5 ¼n½ 0-64

2- ,d3 3 Øe dk vkO;wg ijB b    fyf[k, ftuds vo;o   ijb i j gSaA

3- lkjf.kd
3 7
11 9  esa vo;o 3 dk lg&[k.M vo;o fyf[k,A

4- f=Hkqt dk {ks=Qy Kkr dhft, tcfd f=Hkqt ds ‘'kh"kZ (2,3), ( 5,4)A B  rFkk (4,3)C gSaA

5- Qyu log x
xy a

    dk x  ds lkis{k vodyu djus ij
dy
dx dk eku fyf[k,A

6- log x xdx dk eku fyf[k,A

7- oØ cosy x rFkk x  v{k ls ifjc) {ks= dk {ks=Qy fyf[k,] tcfd 2 x  
8- leku ifjek.k okys nks fofHkUu lfn’k fyf[k,A

9- ;fn ,d js[kk ,x y vkSj z  v{k ds lkFk Øe’k% 90º ,135º rFkk 45º  ds dks.k cukrh gS rks bl js[kk ds fnd~&dkslkbu dk eku

fyf[k,A

10- vody lehdj.k cosdy x xdx   dks gy djus ij .......y  gksxk \

11- 2 2 2
dx

a b x 
[k.M&c

12-    2 1 2 1sec tan 2 cos cot 3ec  dk eku Kkr dhft,A

13- ;fn
3 2
4 2A      rFkk 2

22A KA I  ] gks rks K dk eku Kkr dhft,A

14- ;fn
2 3 4y x  rFkk 74 2

x y  gks] rks x rFkk y  ds eku Kkr dhft,A

15- Qyu

1

; 0( )
0 ; 0

xe xf x x
x

   
 dh 0x  ij larrrk dk ijh{k.k dhft,A

16- 2
sin

cos
p

p
x dxx Kkr dhft,A
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17- vody lehdj.k  1 cos sin 0y ye xdx e xdy   dks gy dhft,A

18- fcUnqvksa ( 1,0,2) vkSj (3,4,6) ls gksdj tkus okyh js[kk dk lfn’k lehdj.k Kkr dhft,A

19- ;fn A vkSj B  Lora= ?kVuk,a gS tgka ( ) 0.3P A  ] ( ) 0.6P B  rc Kkr dhft,A

 i  P A B  ii  P A B

[k.M l
20- fuEu lehdj.k dks gy dhft,

1 1 1
2

1 1 1tan tan tan1 1a x a x
                    

;k

;fn
2 31 1 1

2 2 2
1 2 1 1 1 3sin cos tan 52 1 2 1 3 1 3

x y z z
x y z                       fl) dhft, fd x y z xyz  

21- og vUrjky Kkr dhft, ftlesa Qyu ( ) sin cosf x x x   o/kZeku ;k gzkleku gks tcfd  0,x 
;k

oØ 2 2 7y x x   dh Li’kZ js[kk dk lehj.k Kkr dhft, tks js[kk5 15 13y x   ds yEcor gSA

22- n’kkZb, fdfcUnq ,A B vkSjC ftuds fLFkfr lfn’k Øe’k% ˆ ˆˆ ˆ ˆ ˆ3 4 4 , 2a i j k b i j k      vkSj ˆˆ ˆ3 5c i j k   gS] ,d ledks.k

f=Hkqt ds 'kh"kksZa dk fuekZ.k djrs gSA
;k

;fn (1,2,2), (2, 1,1)A B  rFkk ( 1, 2,3)C   lery esa dksbZ rhu fcUnq gks] rkslery ABC  ds vfHkyEc dh fn’kk eas ,d lfn’k

Kkr dhft, ftldk ifjek.k 5 bdkbZ gksA

23- or̀ 2 2 2x y a   ,oa js[kk 2
ax  ls f?kjs NksVs Hkkx dk {ks=Qy Kkr dhft,A

;k

| |, 3, 1y x x x    o x  v{k ls ifjc) {ks= dk {ks= Qy Kkr dhft,A

24- ;fn

1 1 0
2 3 4
0 1 2

A
      

rFkk
2 2 4
4 2 4

2 1 5
B

       
gksrks AB Kkr dhft, rFkk bldh lgk;rk ls fuEufyf[kr jSf[kd lehdj.k

fudk; dks gy dhft, 3;2 3 4 17; 2 7x y x y z y z      
;k

;fn 1
a b

A bcc a

     
gks] rks 1A Kkr dhft, rFkk n’kkZb, fd  1 2 1aA a bc I aA    

25- iklksa ds ,d tksM+s dks rhu ckj mNkyus ij f}dksa dh la[;k dk izkf;drk caVu Kkr dhft,A
;k

,d dkys rFkk ,d yky ikls dks Øe esa mNkyk tkrk gSA rc  i  iklksa ij izkIr vdksa dk ;ksx 9 ls vf/kd gksus dh lizfrcaèk

izkf;drk Kkr dhft,] ;fn ;g Kkr gS fd dkys ikls ij vad 5 izdV gqvk gSA  ii iklksa ij izkIr vadksa dk ;ksx 8 gksus dh lizfrcaèk

izkf;drk Kkr dhft,] ;fn ;g Kkr gS fd yky ikls ij izdV vad 4 ls de gSA
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[k.M ;

26- fl) dhft, &
2

2 2 2 2
0 cos sin 2

xdx
a x b x ab

 
;k

21
1

x xe dxx
    dk eku Kkr dhft,

;k

fl) dhft, fd Qyu1 tan
x

x x dk eku cosx x ij mfPp"B gSA

27- ;fn  21siny x rc fl) dhft, fd   22
21 2 0d y dyx xdx dx   

;k

sin
1 cos
x x

x

 dk x  ds lkis{k lekdyu dhft,A

;k

     2 2 2 2
0 2

dx
ab a bx a x b

   
28- fcUnq  2,3,2 ls tkus okyh js[kk dk lfn’k lehdj.k Kkr dhft, tks js[kk    ˆˆ ˆ ˆ ˆ2 3 2 3 6r i j i j k     

 ds lekUrj gS

bu js[kkvksa ds e/; dh nwjh Hkh Kkr dhft,A
;k

nks js[kkvksa dh fnd~ dks T;k,a fuEu lEca/kksa }kjk nh xbZ gS] mUgs Kkr dhft,

5 3 0l m n   ;k 2 2 27 5 3 0l m n  
;k

js[kkvksa
3 4 1

2 1 3
x y z     rFkk

1 3 1
1 3 2

x y z     ds e/; dh y?kqre nwjh Kkr dhft,A
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mPp ek/;fed ijh{kk ekWMy iz’u&i= 2021 ¼f}rh;½
xf.kr

le; % 
13 4  ?k.Vs iw.kkZad % 80

ijh{kkfFkZ;ksa ds fy, lkekU; funsZ’k %&
1- lHkh iz’u djus vfuok;Z gSA
2- izR;sd iz’u dk mÙkj nh xbZ mÙkj iqfLrdk esa fy[ksA
3- ftu iz’uksa eas vkUrfjd [k.M gS mu lHkh ds mÙkj ,d lkFk gh fy[ksA
4- iz’u dk mÙkj fy[kus ls iwoZ iz’u dk Øekad vo’; fy[ksA
5- iz’uksa dk vadHkkj fuEukuqlkj gSA

[k.M iz’uksa dh la[;k dqqy vad Hkkj vad izR;sd iz’u
[k.M&v 1¼i-x½ ¼2 ls 11½= 20 20 1
[k.M&c ¼12 ls 19½ = 8 16 2
[k.M&l ¼20 ls 23½ = 4 16 4
[k.M&n ¼24 ls 25½  = 2 10 5
[k.M&; ¼26 ls 28½  = 3 18 6

6- iz’u la[;k 20 ls 28 esa vkUrfjd fodYi fn;s x;s gSA

1-  i 1 13 3sin 2cos3 2
             dk eku gS&

¼v½ 2


¼c½ 3


¼l½ 
2
3


¼n½ 
 ii 6 vo;oksa okys vkO;wg ds lEHkkfor Øeksa dh la[;k gksxh \

¼v½ 2 ¼c½ 4 ¼l½ 3 ¼n½ 0

 iii lkjf.kd
cos50º sin10º
sin 50º cos10º dk eku gS&

¼v½0 ¼c½ 1 ¼l½ 
1
2 ¼n½

1
2

 iv vkO;wg A O;qRØe.kh; vkO;wg dgykrk gS ;fn&

¼v½ | | 0A  ¼c½ | | 0A  ¼l½ | | 1A  ¼n½ | | 1A   v Qyu 2siny x dk x  ds lkis{k vodyu gksxk \

¼v½sin 2x ¼c½ cos 2x ¼l½ 2cos x ¼n½sin cosx x
 vi oØ

1 , 22
xy xx
   ds fcUnq 10x  ijLi’kZ js[kk dh izo.krk gksxh \

¼v½
1
64 ¼c½ 

1
64 ¼l½ 

1
32 ¼n½

1
32 vii  xb db cjkcj gS&

¼v½
1

1
xb cx
  ¼c½ 1xxb c  ¼l½ logx

eb b c ¼n½
1

1
xb cx
 

 viii  vody lehdj.k
3 1 2dy

dydx
dx

          
 dh dksfV rFkk ?kkr Øe’k% gksxh \

¼v½1]3 ¼c½ 1]4 ¼l½ 4]1 ¼n½3]1 ix lfn’kadk ifjek.k | |a gks] rks \

¼v½ | | 0a  ¼c½ | | 0a  ¼l½ | | 0a  ¼n½ | | 0a 
 x ;fn ( ) 0.5P B  vkSj ( ) 0.32P A B  gks] rks

AP B
   dk eku gksxk \

¼v½ 0-16 ¼c½ 0-48 ¼l½ 0-36 ¼n½ 0-64
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2- ;fn
4 1 1

3 6 3 4
k a

k
             rksadk eku Kkr dhft,A

3- lkjf.kd
7 18
5 11


 esa vo;o 7 dk milkjf.kd fyf[k,A

4- ;fn
1 1
2 3A     gks] rks 1A Kkr dhft,A

5- Qyu  log sec taney x x  dk x  ds lkis{k vodyu djus ij
dy
dx dk eku fyf[k,A

6- 53log5 xdx dk eku fyf[k,A

7- oØ siny x rFkk x v{k ls ifjc) {ks= dk {ks=Qy fyf[k,] tcfd 0 2x  
8- leku fn’kk okys nks fofHkUu lfn’k fyf[k,A

9- ;fn ,d lfn’k ,OX OY rFkkOZ v{kksa ds lkFk Øe’k% ,   rFkk  dks.k cukrk gS rks 2 2 2cos cos cos    dk eku fyf[k,A

10- vodyu lehdj.k x ydy edx
 dk gy gksxk \

11- 2 2 2 ....dx
a b x 

[k.M c
12- ;fn 1 14sin cosx x    rks x dk eku Kkr dhft,A

13- ;fn vkO;wg
cos sin
sin cosA  

 
     gks] rks TAA Kkr dhft,A

14- ;fn lkjf.kd

2 4 1
8 5 2
1 3 7

A 
  gks rks r`rh; ifDr ds vo;oksa dh milkfj.kd ,oa lg[k.M fyf[k,A

15- Qyu
1cos ; 0( )

0 ; 0
xf x x
x

        
 dh 0x  ijlarrrk dk ijh{k.k dhft,A

16-
4sec

tan
x dxx Kkr dhft,A

17- vody lehdj.k 
2
2

1 01
dy y
dx x

     dks gy dhft,A

18- ml js[kk dk lfn’k lehdj.k Kkr dhft, tkss fcUnq  2, 1,1A  ls xqtjrh gS vkSj tks fcUnqvksa ( 1, 4,1)B  rFkk (1,2, 2)C dks feykus
okyh js[kk ds lekUrj gSaA

19- ;fn nks ?kVuk,a A rFkk B bl izdkj ls gS fd    1 1,4 2P A P B  rFkk   1
8P A B  rks  P A B Kkr dhft,A

[k.M l

20- ;fn 1 1cos cosx y
a b             rks fl) dhft, fd

2 2 2
2 2

2 cos sinx xy y
a ab b   

;k

fl) dhft, fd      
2

1 1
2

1cos tan sin cot 2
xx x

      
21- og vUrjky Kkr dhft, ftlesa Qyu

3 2( ) 2 3 12 5f x x x x     1 o/kZekugSaA  2 gzkleku gSA
;k
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oØ 2 2 2 3 0x y x    ij mu fcUnqvksa dks Kkr dhft, tgka Li’kZ js[kk nksuksa v{kksa ls leku dks.k cukrh gSA

22- ;fn , ,a b c  ek=d lfn’k bl izdkj gS fd 0a b c     rks . . .a b b c c a      dk eku Kkr dhft,A
;k

fdlh lfn’k a  ds fy, fl) dhft, fd
2 2 2 2ˆˆ ˆ| | | | | | 2 | |a i a j a k a        

23- oØ 2 2 1x y   o 1x y   ds e/;orhZ izFke prqFkkZa’k esa fLFkr {ks= dk {ks=Qy Kkr dhft,A
;k

js[kk 3 2y x  ] x  v{k ,oa dksfV;ksa 1x   rFkk 1x  ls f?kjs {ks= dk {ks=Qy Kkr dhft,A
[k.M n

24- vkO;wg fl)kUr dk iz;ksx dj fuEufyf[kr jSf[kd lehdj.k fudk; dks gy dhft,A
2 3 9

6
2

x y z
x y z
x y z

  
  
  

;k

;fn vkO;wg
1 2 2
2 1 2
2 2 1

A
      

gks rks fl) dhft, fd 2 4 5 0A A I   tgka
0 0 0
0 0 0
0 0 0

O
      

 ,oa
1 0 0
0 1 0
0 0 1

I
      

25- rk’k ds 52 irksa dh ,d Hkyh&Hkkafr QsVh xbZ xM~Mh esa ls rhu irs fudkys x, gSaA bDdksa dh la[;k dk izkf;drk caVu Kkr dhft,A
;k

,d FkSys esa 5 lQsn rFkk 3 dkyh xsans gSA FkSys esa ls 4 xsans mrjksrj fcuk izfrLFkkiuk ds fudkyh tkrh gSA bu xsanksa ds ,dkUrjr%
fofHkUu jaxksa ds gksus dh izkf;drk Kkr dhft,A

[k.M ;

26- fl) dhft, Qyu  2sin 1 cosx x dk eku
1cos 3x  ij mfPp"B gSA

;k
1 sin
1 cos

x xe dxx
    dkekuKkrdhft,A

;k
/2

/2

cos
1 x

x dxe


  dk eku Kkr dhft,A

27- gy dhft,  2 2xdy ydx x y dx  
;k

gy dhft,

   2 21 2 1dyx xy x xdx   
;k

;fn cos siny a nx b nx  ] rc fl) dhft, fd
2 2

2 0d y n ydx  
28- fl) dhft, fd js[kk,a   ˆˆ ˆ ˆ ˆ3r i j k i j    

vkSj    ˆ ˆˆ ˆ4 2 3r i k i k   
izfrPNsn djrh gSA izfrPNsn fcUnq ds funsZ’kkad Hkh Kkr dhft,A

;k

fuEufyf[kr nh xbZ js[kkvksa 1L vkSj 2L    ˆ ˆˆ ˆ ˆ ˆ2 4 2 3 6r i j k i j k     
vkSj    ˆ ˆˆ ˆ ˆ ˆ3 3 5 2 3 6r i j k i j k     

 ds e/; U;wure nwjh
Kkr dhft,A

fl) dhft, fd fcUn qv k s a  , ,a b c vk S j  ', ', 'a b c dk s feyku s o kyh j s[ k k  e wy fcUn q  l s x qtjrh g S

;fn ' ' ' 'aa bb cc pp   tgka p vkSj 'p bu fcUnqvksa dh ewy fcUnq ls nwfj;k¡ gSA
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