
 
 

 

wbw`©ó †hvMR I Zvi cÖ‡qvM 
 
f‚wgKv 
c~e©eZx© BDwb‡U Avcbviv Awbw`©ó †hvM‡Ri aviYv jvf K‡i‡Qb| GB BDwb‡U Avcbviv wbw`©ó †hvMR wK 
Ges wKfv‡e Zvi cÖ‡qvM Ki‡Z nq †m m¤ú‡K© we Í̄vwiZ aviYv jvf Ki‡eb| wbw`©ó †hvM‡Ri mvnv‡h¨ †Kvb 
mxgve× ’̄v‡bi †¶Îdj wbY©q Kiv hvq| wbw`©ó †hvMR cÖ‡qvM K‡i eµ‡iLvi ˆ`N©¨, eµ‡iLv Øviv †ewóZ 
’̄v‡bi †¶Îdj, †Kvb e Í̄zi AvqZb BZ¨vw` wbY©q Kiv m¤¢e|  

 
D‡Ïk¨ t GB BDwbU †k‡l AvcwbÑ 
● wbw ©̀ó †hvM‡Ri aviYv e¨vL¨v Ki‡Z cvi‡eb; 
● wbw ©̀ó †hvMR m¤úwK©Z wewfbœ mgm¨vi mgvavb Ki‡Z cvie‡b; 
● ỳwU eµ‡iLvi ga¨eZx© †¶‡Îi †¶Îdj wbY©‡q `¶Zv AR©b Ki‡eb; 
● e„Ë Øviv Ave× †¶‡Îi †¶Îdj wbY©q Ki‡Z cvi‡eb| 



.  MwYZ wØZxq cÎ 
 

.   

BDwbU cuvP  c„ôv # 158 
 

ccvvVV--11   
wbw`©ó †hvM‡Ri aviYv 
 
  D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● wbw ©̀ó †hvM‡Ri avibv e¨vL¨v Ki‡Z cvi‡eb; 
● †Kb wbw ©̀ó †hvMR ejv nq Zv ej‡Z cvi‡eb|  
 
 

 wbw ©̀ó †hvMR 
R¨vwgwZK cÖ‡qvR‡b Ges †hvMR wbY©q cÖwµqvi cÖ‡qvMKv‡j A‡bK mgq ¯̂vaxb Pj‡Ki ỳwU gv‡bi Rb¨ 
GKwU dvsk‡bi †hvM‡Ri cv_©K¨ wbY©‡qi cÖ‡qvRb nq| aiyb x †K cwieZ©bkxj K‡i A_©vr x Gi mv‡c‡¶ 
GKwU dvskb ∂(x) Gi Awbw ©̀ó †hvwRZ dj F(x) Ges aiyb ¯̂vaxb PjK x Gi ỳwU wbw ©̀ó gvb x=a Ges 
x=b| Zvn‡j x Gi gvb a n‡Z b †Z cwieZ©‡bi d‡j dvskb F(x) Gi gv‡bi †h cwieZ©b nq Zv‡K A_©vr 

F(b)− F(a) †K a I b mxgvi g‡a¨ ∂(x) Gi wbw ©̀ó †hvMR (Definite Integral) e‡j Ges Zv‡K 
⌡⌠

a

b
 ∂(x) dx 

Øviv m~wPZ Kiv nq|  

A_©vr 
⌡⌠

a

b
 ∂(x)dx = [ ]F(x)

b
c  = F(b) −F(a) 

GLv‡b a †K wbæmxgv (Lower or inferior limit) Ges b †K DaŸ©mxgv (Upper or Superior Limit) ejv 
nq|  
 
wbw ©̀ó †hvMR ejv nq †Kb? 
hw` ∂(x) Gi Awbw ©̀ó †hvMR F(x)+C nq Z‡e  

⌡⌠

a

b
 ∂(x) dx = [F(x)+C]

b
a  

  = {F(b)+C} − {F(a)+C} 

  = F(b)+C−F(a)−C 

  = F(b)−F(a) 

myZivs †`Lv hv‡”Q †h, Awbw ©̀ó †hvM‡Ri g‡Zv wbw ©̀ó †hvMR wbY©‡qi mgq †Kvb aªyeK c` C †hvM Kivi 

cÖ‡qvRb nq bv| wbw ©̀ó †hvMR wbY©‡q C AcmvwiZ nq| myZivs 
⌡⌠

a

b
 ∂(x)dx = F(b)−F(a) wbw ©̀ó e‡j G‡K 

wbw ©̀ó †hvMR bvgKiY Kiv nq|  
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x †K cwieZ©bkxj K‡i A_©vr x Gi mv‡c‡¶ GKwU dvskb ∂(x) Gi Awbw ©̀ó †hvwRZ dj F(x) Ges aiyb 
¯̂vaxb PjK x Gi ỳwU wbw ©̀ó gvb x=a Ges x=b| Zvn‡j x Gi gvb a n‡Z b †Z cwieZ©‡bi d‡j 
dvskb F(x) Gi gv‡bi †h cwieZ©b nq Zv‡K A_©vr F(b)− F(a) †K a I b mxgvi g‡a¨ ∂(x) Gi wbw ©̀ó 

†hvMR  e‡j Ges Zv‡K 
⌡⌠

a

b
 ∂(x) dx Øviv m~wPZ Kiv nq|  

A_©vr 
⌡⌠

a

b
 ∂(x)dx = [ ]F(x)

b
c  = F(b) −F(a) 

GLv‡b a †K wbæmxgv  Ges b †K DaŸ©mxgv ejv nq|  



.  MwYZ wØZxq cÎ 
 

.   

BDwbU cuvP  c„ôv # 160 
 

ccvvVV--22  
wbw`©ó †hvMR wbY©q 
 
  D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● wbw ©̀ó †hvMR wbY©‡qi c×wZ m¤ú‡K© Rvb‡Z cvi‡eb; 
● KZ¸‡jv cÖ‡qvRbxq m~Î m¤ú‡K© Rvb‡Z cvi‡eb; 
● wbw ©̀ó †hvMR m¤úwK©Z mgm¨vi mgvavb Ki‡Z cvi‡eb|  
 
 

 wbw ©̀ó †hvMR wbY©‡qi c×wZ 

wbw ©̀ó †hvMR A_©vr 
⌡⌠

a

b
 ∂(x)dx Gi gvb wbY©q Ki‡Z n‡j wbæwjwLZfv‡e Kvh©c×wZ m¤úbœ Ki‡Z n‡e|  

(i) cÖ_‡g ⌡⌠  f(x)dx Gi Awbw ©̀ó †hvMR wbY©q Ki‡Z n‡e Ges aiyb Zv F(x) 

(ii) F(x)−dvsk‡b x Gi cwie‡Z© DaŸ©mxgv b emvb A_©vr F(b) wbY©q Kiyb|  
(iii) F(x) dvsk‡b x Gi cwie‡Z© wbæmxgv a emvb A_©vr F(a) wbY©q Kiyb|  

(iv) F(b) n‡Z F(a) we‡qvM Kiyb A_©vr F(b)−F(a) Gi gvbB nj ⌡⌠  ∂(x)dx Gi wbw ©̀ó †hvMR|  

 
K‡qKwU cÖ‡hvRbxq m~Î  

(i) 
⌡⌠

a

b
  [∂(x) ± g(x)]dx = 

⌡⌠

a

b
 ∂(x)dx ±

⌡⌠

c

b
 g(x)dx 

(ii) 
⌡⌠

a

b
  k∂(x)dx = k

⌡⌠

a

b
  ∂(x)dx , ‡hLv‡b k aªyeK|  

D`vniY 1 t  gvb wbY©q Kiyb− 
⌡⌠

0

1
  5x9dx 

mgvavb t  
⌡⌠

0

1
  5x9dx  

 = 5
⌡⌠

0

1
  x9dx = 5 





x10

10
 
1
0  

 = 
5

10
 [ ]x

10
 
1
0  = 

5

10
 [ ]1

10
 − 0

10
  

 = 
5

10
  * 1 = 

1

2
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D`vniY 2 t  gvb wbY©q Kiyb− 
⌡⌠
−1

−2
 (2+3y+5y2) dy 

mgvavb t  
⌡⌠

−1

−2
 (2+3y+5y2) dy 

 = 2 
⌡⌠

−1

−2
  dy + 2 

⌡⌠

−1

−2
  y dy + 5

⌡⌠

−1

−2
  y2 dy 

 = 2[y] 
-2
-1  + 3 






y
2

2

-2
-1  + 5 






y
3

3

-2
-1  

 = 2[y] 
−2

−1
  + 

3

2
  [y2]

−2

−1
  + 

5

3
  [y3] 

−2

−1
  

 = 2 [(−2) − (−1)] + 
3

2
  [(−2)2−(−1)2] + 

5

3
  [−(2)3 − (−1)3] 

 = 2(−2+1) + 
3

2
 (4−1)  + 

5

3
 (−8+1)  

 = −2 + 
3

2
  *3 + 

5

3
 (−7)  

 = −2 + 
9

2
  − 

35

3
  

 = 
−12+27−70

6
  

 = 
−55

6
  

 

D`vniY 3 t  gvb wbY©q Kiyb− 
⌡⌠

0

π/2
 (sinθ+cosθ)  dθ 

mgvavb t  
⌡⌠

0

π/2
 (sinθ+cosθ)  dθ 

 = 
⌡⌠

0

 
π
2

  sinθ dθ + 
⌡⌠

0

 
π
2

  cosθ dθ 

 = [−cosθ] 
π
2

0

 + [sinθ]
 
π
2

0

  

 = −[cos 
π
2  − cos0] + [sin 

π
2  − sin0] 

 =− [0−1] + [1−0] 
 = 1+1 = 2 
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D`vniY 4 t  gvb wbY©q Kiyb− 
⌡⌠

0

2
  e
 
x
2
  dx 

mgvavb t  
⌡⌠

0

2
  e
 
x
2
  dx 

 aiyb,  
x
2  = z    ∴ 

d

dx
 


x
2
  = 

d

dx
 (z)  

   or, 
1

2
  = 

dz

dx
  

   ∴ dx = 2dz 

 hLb x = 0 ZLb z = 0 

 Ges hLb  x=2  ZLb   z = 
2

2
  =1 

 myZivs 
⌡⌠

0

2
  e
 
x
2
  dx = 

⌡⌠

0

1
  ez.2dz 

  = 2 
⌡⌠

0

1
  ezdz 

  = 2[ez]
1
o  

  = 2[e1−e0] = 2(e−1) 
 

D`vniY 5 t  gvb wbY©q Kiyb− 
⌡⌠

0

π/2
  cos3x dx 

mgvavb t  
⌡⌠

0

π/2
  cos3x dx 

 = 
⌡⌠

0

π/2
    
1

4
 (3cosx + cos 3x)  dx 

 = 
3

4
 
⌡⌠

0

π/2
  cosx dx + 

1

4
 
⌡⌠

0

π/2
  cos3x dx 

 = 
3

4
  [sinx] 

π/2
0
  + 

1

4
 



sin3x

3
 
π/2
0
  

 = 
3

4
 







sin 
π
2
 − sin0   + 

1

12
 







sin 
3π
2
−sin0   

 = 
3

4
  [1−0] + 

1

12
  [−1−0] 
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 = 
3

4
  − 

1

12
  

 = 
9−1

12
  = 

8

12
  = 

2

3
  

 

D`vniY 6 t 
⌡⌠

0

1
 
dx

1+2x
  Gi gvb wbY©q Kiyb|  

mgvavb t  
⌡⌠

0

1
 
dx

1+2x
   

 aiyb 1+2x = z 

 ∴ 
d

dx
 (1+2x)  = 

dz

dx
  

 ∴ z = 
dz

dx
   ∴ dx = 

dz

2
  

 hLb x = 0 ZLb z = 1+2.0 = 1 
     hLb x = 1 ZLb z = 1+2 = 3 

 myZivs 
⌡⌠

0

1
 
dx

1+2x
  = 

⌡⌠

1

3
 
dz

2.z
  

  = 
1

2
 
⌡⌠

 1

 3
  
dz

z
  

  = 
1

2
  [logz] 

3
1  

  = 
1

2
  [log3 − log1] 

  = 
1

2
 (log3−0)  

  = 
1

2
  log3 = log 3  

 

D`vniY 7 t   
⌡⌠

 0

 π/2
  sin 2x cosx dx Gi gvb wbY©q Kiyb|  

mgvavb t 
⌡⌠

 0

 π/2
  sin 2x cosx dx  

 = 
1

2
 
⌡⌠

 0

 π/2
     2sin2x cosx dx 

 = 
1

2 ⌡⌠

 0

 π/2
    (sin3x + sinx) dx 



.  MwYZ wØZxq cÎ 
 

.   

BDwbU cuvP  c„ôv # 164 
 

 =  
1

2 ⌡⌠

 0

 π/2
     sin3x dx + 

1

2 ⌡⌠

 0

 π/2
      sinx dx 

 = 
1

2
 





− 
cos3x

3 0

π/2
  + 

1

2
  [−cosx] 

π/2
0
  

 = − 
1

6
  [cos3x] 

π/2
0
  − 

1

2
  [cosx] 

π/2
0
  

 = − 
1

6
 







cos 
3π
2
 − cos0   − 

1

2
 







cos
π
2
−cos0   

 = − 
1

6
  [0 −1] − 

1

2
  [0 − 1] 

 = 
1

6
  + 

1

2
  = 

1+3

6
  = 

4

6
  = 

2

3
  

 

D`vniY 8 t  
⌡⌠

 0

 π/2
    cos4x dx Gi gvb wbY©q Kiyb| 

mgvavb t  
⌡⌠

 0

 π/2
    cos4x dx 

 =
⌡⌠

 0

 π/2
    
1

4
 (2cos2x) 2dx 

 =
⌡⌠

 0

 π/2
    
1

4
  (1+cos2x) 2dx 

 = 
⌡⌠

 0

 π/2
    
1

4
  (1+2 cos2x + cos22x) dx 

 = 
1

4
 









 
⌡⌠

 0

 π/2
   1.dx +2  

⌡⌠

 0

 π/2
   cos2xdx+

1

2
 
⌡⌠

 0

 π/2
     2cos

2
2xdx   

 = 
1

4
 
⌡⌠

 0

 π/2
     dx+

2

4
 
⌡⌠

 0

 π/2
     cos2xdx + 

1

8
 
⌡⌠

 0

 π/2
    (1+cos4x)  dx 

 = 
1

4
  [x]

π/2

0
  + 

1

2
 



sin2x

2
 
π/2

0
  + 

1

8
 
⌡⌠

 0

 π/2
     dx + 

1

8
 
⌡⌠

 0

 π/2
      cos4xdx 

 = 
1

4
 





π

2
 −0   + 

1

4
 [ ]sinπ −sin0  + 

1

8
 [x]

π/2
0
  + 

1

8
 



sin 4x

4
 
π/2
0
  

 = 
π
8
  + 

1

4
  [0−0] + 

1

8
 





π

2
 −0   + 

1

32
  [sin2π − sin0] 
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 = 
π
8
  + 

π
16
  + 

1

8
  [0−0] 

 = 
π
8
  + 

π
16
  

 = 
3π
16

  

 

D`vniY 9 t 
⌡⌠

 0

 a
   

dx

a2−x2
  Gi gvb wbY©q Kiyb|  

mgvavb t  
⌡⌠

 0

 a
   

dx

a2−x2
   

  ai“b,  x = asinθ 

 ∴ 
dx

dθ
  = 

d

dθ
 (asinθ)  = acosθ 

 ∴ dx = acosθ dθ 
 hLb x = 0 ZLb asinθ = 0 = sin0 
 ∴ sinθ = sin0  ∴ θ=0 

 hLb x = a ZLb asinθ = a  ∴ sinθ = 1= sin
π
2
   

 ∴ θ = 
π
2
  

 ∴  
⌡⌠

 0

 a
   

dx

a2−x2
   = 

⌡⌠

 0

 π/2
   

acosθdθ

a2−a2sin2θ
  

 = 
⌡⌠

 0

 π/2
    

acosθdθ

a2(1−sin2θ)
  

 = 
⌡⌠

 0

 π/2
    

acosθ dθ

a2cos2θ
    = 

⌡⌠

 0

 π/2
     

acosθ dθ

acosθ
  

 = 
⌡⌠

 0

 π/2
      dθ  = [θ] 

π/2
0
  

 = 





π

2
 −0   = 

π
2
  

D`vniY 10 t  
⌡⌠

0

e2

  
dx

x(1+logx)2
  Gi gvb wbY©q Kiyb|  

mgvavb t   
⌡⌠

0

e2

  
dx

x(1+logx)2
  aiyb, 1+logx = z 
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 ∴ 
d

dx
 (1+logx)  = 

dz

dx
  

 ev, 
d

dx
 (1)  + 

d

dx
 (logx)  = 

dz

dx
  

 ev, 0+
1

x
  = 

dz

dx
   

dx

x
  = dz 

hLb x=0 ZLb z = 1+log0 = 1+0 = 1 
hLb x=e2 ZLb z = 1+loge2 = 1+2loge = 1+2 = 3 

myZivs  
⌡⌠

0

e2

  
dx

x(1+logx)2
   

 = 
⌡⌠

 1

 3
  
dz

z2
  = 

⌡⌠

 1

3
   z−2dz 

 = 





−z−1

1
 
3
1   = − 

[ ]3
−1

 − 1
−1

  

 = − 



1

3
 − 1   = − 



 − 
2

3
  = 

2

3
  

  AbykxjbxÑ 5.1 

1. 
⌡⌠

 1

 2
   
(x2−1)2

x2
  dx 2. 

⌡⌠

 0

 4
   






x + 

1

x
  dx  

3. 
⌡⌠

 0

 1
   

xdx

1−x2
  4. 

⌡⌠

 1

 2
   
1+logx

x
  dx 

5. 
⌡⌠

 0

 1
    
(cos−1x)2

1−x2
 dx 6. 

⌡⌠

 0

 π/2
     cos

2
x dx  

7. 
⌡⌠

 0

 π/2
     sin3x dx 8. 

⌡⌠

 0

 π/2
     sinx sin2x dx  

9. 
⌡⌠

 0

 π/2
     cos2x cos 3x dx 10. 

⌡⌠

 0

 a
  

dx

x2+a2
   

11. 
⌡⌠

 0

 π/2
     cos5x sinx dx 12. 

⌡⌠

 0

 1
    x e

x2
 dx  

13. 
⌡⌠

 −π/2

 π/2
     (sinx + cosx) 2dx 14. 

⌡⌠

 0

 1
     

sin−1x

1−x2
   dx  

15. 
⌡⌠

 0

log2
   

ex

1+ex
  dx 
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ccvvVV--33   
mLÛ †hvMR c×wZ‡Z wbw`©ó †hvMR wbY©q 
 
  D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● mLÛ †hvMR c×wZ‡Z wbw ©̀ó †hvMR wbY©q Ki‡Z cvi‡eb|  
 
 

 mLÛ †hvMR c×wZ‡Z wbw ©̀ó †hvMR wbY©q 
c~e©eZx© BDwb‡U Avcbviv mLÛ †hvMR c×wZ‡Z Awbw ©̀ó †hvwRZ dj wbY©q Ki‡Z wk‡L‡Qb| mLÛ †hvMR 
c×wZ‡Z wbw ©̀ó †hvMR wbY©q Ki‡Z cÖ_‡g Awbw ©̀ó †hvwRZ dj wbY©q Kiyb| Zvici mxgvi gvb ewm‡q 
wbw ©̀ó †hvwRZ dj wbY©q Kiyb| KviY mLÛ †hvMR c×wZ‡Z mxgvi Ae ’̄vb mwVKfv‡e ms‡hvRb 
AmyweavRbK|  

D`vniY 1 t   
⌡⌠

 −π

π
    x2 cos2x dx Gi gvb wbY©q Kiyb|  

mgvavb t  
⌡⌠

 

 
    x2 cos2x dx 

 = x2 ⌡⌠  cos2x dx − ⌡⌠ 





d

dx
(x2)⌡⌠ cos 2x dx   dx 

 =  x2 
sin 2x

2
  − ⌡⌠  2x. 

sin2x

2
  dx 

 = 
x2

2
  sin2x − ⌡⌠  x sin 2x dx 

 = 
x2

2
  sin2x − 







x⌡⌠ sin2x dx − ⌡⌠ 






d

dx
(x)⌡⌠ sin 2x dx dx   

 = 
x2

2
  sin2x − 









x 
−cos2x

2
 − ⌡⌠ − 

cos2x

2
 dx   

 = 
x2

2
  sin2x + 

x

2
  cos2x − 

1

2
 ⌡⌠   cos2x dx 

 = 
x2

2
  sin2x + 

x

2
  cos2x − 

1

2
  .
sin2x

2
  

 = 
x2

2
  sin2x + 

x

2
  cos2x − 

1

4
  sin2x. 

 ∴  
⌡⌠

 −π

π
    x2 cos2x dx 

 = 




x2

2
 sin2x+ 

x

2
 cos2x − 

1

4
 sin2x  

π

-π
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 = 






π2

2
 sin2π + 

π
2
 cos2π − 

1

4
 sin2π   − 









−
π2

2
 sin2(−π)−

π
2
 cos(−2π) − 

1

4
sin(−2π)   

 = 








0 + 
π
2
 − 0   − 









0 − 
π
2
 − 0   

 = 
π
2
  + 

π
2
  = π 

 

D`vniY 2 t  
⌡⌠

 0

 1
  tan−1 ( )x   dx 

mgvavb t  ⌡⌠
 

 

   tan−1 ( )x   dx 

 = tan
−1

( x ) ⌡⌠  dx−⌡⌠ 





d

dx
 ( )tan

−1( )x ⌡⌠ dx   dx 

 = x tan−1 ( )x   − ⌡⌠ 
1

1+x
   . 

1

2 x
  x dx 

 = x tan−1( )x   − ⌡⌠ 
1+x−1

1+x
   . 

1

2 x
  dx 

 = xtan
-1
( x ) - ∨



1 - 

1

1+x
  . 

1

2 x
  dx 

 = x tan-1 ( x ) - ∨ 
1

2 x
  dx + ∨

1

(1+x)
   . 

1

2 x
  dx 

 = x tan−1 ( )x   − x  + tan−1 ( )x   

 = (x+1) tan−1 ( )x   − x  

∴  
⌡⌠

 0

 1
  tan−1 ( )x   dx 

 = [ ](x+1) tan
−1
 ( )x − x  

1
0  

 = {(1+1) tan−11−1} − {(0+1) tan−10 − 0} 

 = 2. 
π
4
  −1 

 = 
π
2
  −1 

 

D`vniY 3 t 
⌡⌠

 0

 1
  xe−3x dx−Gi gvb wbY©q Ki“b|  

mgvavb t  
⌡⌠

 

 
  xe−3x dx 

 = x⌡⌠  e
−3x dx − ⌡⌠ 






d

dx
 (x) ⌡⌠ e

−3x dx   dx 
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 = x 





− 
1

3
 e−3x   − ⌡⌠  1. 





− 
1

3
 e−3x   dx 

 = − 
1

3
  xe−3x + 

1

3
 ⌡⌠  e

−3x dx 

 = −
1

3
  xe−3x + 

1

3
 





− 
1

3
 e−3x   

 = − 
1

3
  xe−3x − 

1

9
  e−3x 

 = −e−3x 



x

3
 + 

1

9
  

∴  
⌡⌠

 0

 1
  xe−3x dx 

 = 






−e−3x 



x

3
 + 

1

9
 
1
0  

 = −




e−3.1 



1

3
 + 

1

9
 −e−3.0 



0

3
 + 

1

9
  

 = − 



e−3. 

4

9
 − 1. 

1

9
  

 = 
1

9
  [1−4e−3] 

 

D`vniY 4 t  
⌡⌠

 e2

 e3

    logx dx Gi gvb wbY©q Kiyb|  

mgvavb t  
⌡⌠

 

 
    logx dx  

 = logx ⌡⌠  dx − ⌡⌠ 





d

dx
 (logx) ⌡⌠ dx   dx 

 = logx.x − ⌡⌠ 
1

x
  . x dx 

 = x logx − ⌡⌠  dx 

 = x logx − x 

 

 ∴ 
⌡⌠

 e2

 e3

    logx dx 

 = [x logx − x]
e3

e2
  

 = (e3. loge
3
−e3) − (e2 loge2−e2) 

 = (e3. 3loge −e3) −(e2. 2loge − e2) 

 = (3e3−e3) −(2e2−e2) 

 = 2e3−e2 
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D`vniY 5 t  
⌡⌠

 1

e
  x logx dx Gi gvb wbY©q Kiyb|  

mgvavb t ⌡⌠  x logx dx 

 = logx ⌡⌠  x dx − ⌡⌠ 





d

dx
 (logx) ⌡⌠ xdx   dx 

 = logx. 
x2

2
  − ⌡⌠ 

1

x
  . 
x2

2
  dx 

 = 
x2

2
  logx − 

1

2
 ⌡⌠  x dx = 

x2

2
  logx − 

1

2
  . 
x2

2
   

 = 
x2

2
  logx − 

x2

4
  

 ∴  
⌡⌠

 1

e
  x logx dx 

 = 




x2

2
 logx − 

x2

4
 
e
1
  

 = 






( )e

2

2
 log ( )e  − 

( )e
2

4
  − 







1

2
 log1 − 

1

4
  

 = 



e

2
 . 
1

2
 loge − 

e

4
  − 



0 − 
1

4
  

 = 



e

2
 . 
1

2
 − 

e

4
  + 

1

4
  = 



e

4
 − 

e

4
  + 

1

4
  

 = 0 + 
1

4
  = 

1

4
  

 

  AbykxjbxÑ 5.2 
gvb wbY©q Kiyb 

1.  
⌡⌠

 1

e
    x tan−1x dx 2. 

⌡⌠

 0

 1
   xex dx 

3. 
⌡⌠

 0

 1
   2x3 e

−x2
 dx 4. 

⌡⌠

 0

e
  logx dx 

5. 
⌡⌠

1

 e
  x logx dx 6. 

⌡⌠

 1

4
  logx dx 

7. 
⌡⌠

 0

π
 x sin

2
x dx8.

⌡⌠

 0

 π/4
     e3x sin4x dx  

9. 
⌡⌠

 0

 π/2
    ex (sinx+cosx)dx 
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ccvvVV--44  
wbw`©ó †hvM‡Ri mvnv‡h¨ †¶Îdj wbY©q 
 
  D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● wbw ©̀ó †hvMR wnmv‡e †Kvb †iLv x A¶ Ges ỳwU †KvwUi Øviv mxgve× †¶‡Îi †¶Îdj wbY©q Ki‡Z 

cvi‡eb; 
● ỳwU eµ‡iLvi ga¨eZx© †¶‡Îi †¶Îdj wbY©q Ki‡Z cvi‡eb; 
● e„Ë Øviv Ave× †¶‡Îi †¶Îdj wbY©q Ki‡Z cvi‡eb|  
 
 

 mgZwjK †¶‡Îi †¶Îdj wbY©q 
aiyb y = ∂(x) dvskbwU a≤x≤b e¨ewa‡Z mmxg, 
Aew”Qbœ, Gggvbwewkó Ges µgvb¦‡q µgea©gvb 
Ges PQ eµ‡iLv a≤ x ≤ b e¨ewa‡Z y=∂(x) 
dvsk‡bi †jLwPÎ wb‡ ©̀k K‡i| aiyb M I N 
h_vµ‡g x=a I x=b we› ỳØq‡K m~wPZ K‡i| Zvn‡j 
OM=a, ON=b Ges MN = b−a| GLb M I N 
we› ỳ‡Z †KvwUØq h_vµ‡g PM I QN n‡j 
PM=∂(a) Ges QN=∂(b)| GLb PQ †iLvsk‡K 
cÖ‡Z¨KwU h ˆ`‡N©¨i a, a+h, a+2h, a+3h...... 
a+(n−1)h, a+nh we› ỳ¸‡jv Øviv x msL¨K mgvb 
As‡k wef³ Kiyb|  

 

 
wPÎ: 5.4.1 

Zvn‡j a+nh=b ev nh=b−a n‡e| GLb a+h, a+2h,..... a+(n−1)h we› ỳ¸‡jv‡Z †KvwU AsKb Kiyb Ges 
cici AšÍt ’̄ I ewnt ’̄ AvqZ‡¶Î¸‡jv m¤ú~Y© Kiyb|  
aiyb y = ∂ (x) †jLwPÎ, x=a, x=b †iLvØq Ges x A¶Øviv mxgve× †¶Îdj s Ges AšÍ: ’̄ I ewn: ’̄ 
AvqZ‡¶Î¸‡jvi †¶Îd‡ji mgwó h_vµ‡g s1 I s2 Øviv m~wPZ nq| Zvn‡j wPÎ n‡Z mn‡RB eySv hvqÑ 
s1 < s < s2 

Avevi,     s1  = h∂(a) + h∂(a+h) + ......... + h∂{a+(n−1)h} 

  = h ∑

r=0

n−1    ∂(a+rh) 

Avevi    s2 = h∂(a+h) +h∂(a+2h) + ..... + h∂(a+nh) 

  = h∂(a) + h∂(a+h) + ..... + h∂{a+(n−1)h} + h∂(b)−h∂(a) 

       [Q a+nh=b] 

  = h ∑
 r=0

n−1
   ∂(a+rh) + h∂(b) − h∂(a) 

‡h‡nZz a I b mmxg, nh=b−a ev h = 
b−a

n
  myZivs x∅� n‡j h∅0 n‡e| Avevi ∂(a) I ∂(b) DfqB 

wbw ©̀ó mmxg ivwk AZGe h∅0 n‡j h∂(a)∅0 Ges h∂(b)∅0 n‡e|  
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myZivs 
Lt

h∅0
   s2  = 

Lt

h∅0
  











h ∑
r=0

n−1
 ∂(a+rh)+h∂(b)−h∂(a)   

  = 
Lt

h∅0
   h ∑

r=0

n−1
  ∂(a+rh) + 

Lt

h∅0
   h [∂(b) − ∂(a)] 

  =  
Lt

h∅0
   h ∑

r=0

n−1
  ∂(a+rh) =  ⌡⌠

 a

 b

   ∂(x) dx 

 Ges   
Lt

h∅0
    s1 =  

Lt

h∅0
   h ∑

r=0

n−1
   ∂(a+rh) = ⌡⌠

 a

b

  ∂(x) dx 

 A_©vr hLb h∅0 ZLb 

  s= ⌡⌠

a

b

   ∂(x) dx  Ges s2 = ⌡⌠
 a

 b

  ∂(x) dx 

  wKš—z s1 < s < s2 

  myZivs h ∅0 n‡j s = ∨
b
a  f(x) dx 

myZivs y = ∂(x) eµ‡iLv, x A¶ I x=a, x=b †iLvØq Øviv mxgve× †¶‡Îi †¶Îdj  

= ⌡⌠
a

 b

  ∂(x) dx = ⌡⌠

 a

 b

   y dx 

GKBfv‡e x=∂(y) eµ‡iLv y A¶ I y=c, y=d †iLvØq Øviv mxgve× †¶Îdj =⌡⌠
 c

d

   ∂(y) dy  = ⌡⌠
 c

d

   x dy  

ỳwU eµ‡iLv Øviv Ave× †¶‡Îi †¶Îdj wbY©q 
aiyb y = ∂1(x) Ges y = ∂2(x) eµ‡iLv ỳBwU Ges x=a I x=b †iLvØq Øviv mxgve× †¶‡Îi †¶Îdj 
wbY©q Ki‡Z n‡e|  

 

 
wPÎ 5.4.2 

aiyb A(a.0) Ges B(b.0) cÖ`Ë ỳwU we› ỳ Ges x=a, x=b †iLvØq y= ∂2(x) eµ‡iLv‡K P I Q we› ỳ‡Z Ges 
y= ∂

1 
(x) eµ‡iLv‡K R I S we› ỳ‡Z †Q` K‡i| myZivs PQRS †¶‡Îi †¶Îdj wbY©q Ki‡Z n‡e|  

GLb PQRS †¶‡Îi †¶Îdj = (ABSR †¶‡Îi †¶Îdj − ABQP †¶‡Îi †¶Îdj) 
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 = ⌡⌠

 a

 b

   ∂1(x) dx − ⌡⌠

a

b

   ∂2 (x) dx 

 = ⌡⌠

a

b

   {∂1(x) − ∂2(x)} dx 

 = ⌡⌠

a

b

  (y1−y2)  dx 

GLv‡b y1 I y2 h_vµ‡g RS I PQ eµ‡iLvØ‡qi †KvwU wb‡ ©̀k K‡i|  
 
e„Ë Øviv Ave× †¶‡Îi †¶Îdj wbY©q 
aiyb e„ËwUi mgxKiY 
x
2
+y

2
 = a

2
 

cÖ`Ë e„‡Ëi †K› ª̀ (0,0) Ges e¨vmva© a| Giƒc e„Ë 
A¶Øq mv‡c‡¶ cÖwZmg| myZivs e„‡Ëi †¶Îdj 
Zvi †h †Kvb PZzf©vM OAB As‡ki †¶Îd‡ji 
Pvi¸Y| GLv‡b abvZ¥K x A¶, abvZ¥K y A¶ Ges 
AB e„Ëvsk Øviv mxgve× †¶ÎB AOB PZzf©vM|  

myZivs OAB As‡ki †¶Îdj = ⌡⌠
x=0

x=a

    y dx. 

 

 
wPÎ 5.4.3 

e„‡Ëi mgxKiY n‡Z cvB  y = a2−x2  

∴ OAB As‡ki †¶Îdj = ⌡⌠
o

a

  a2−x2  dx 

 aiyb x = a sinθ 
 ∴ dx = a cosθ dθ 

 hLb x = 0 ZLb θ = sin 0 = 0 

 hLb x = a  ZLb θ = sin−11 = 
π
2
  

 ∴ OAB As‡ki †¶Îdj = ⌡⌠
0

π/2

  a2−a2sin2θ  . a cosθ dθ 

   = ⌡⌠

0

π/2

  a2(1−sin2θ)  . a cosθ dθ 

   =  ⌡⌠

0

π/2

   a2cos2θ  . acosθ dθ 
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   =  ⌡⌠

0

π/2

   a cosθ . a cosθ dθ 

   =   ⌡⌠

0

π/2

    a
2
 cos2 θ dθ 

   = 
a2

2
  ⌡⌠

0

π/2

    2cos2θ dθ 

   =  
a2

2
  ⌡⌠

0

π/2

   (1+cos2θ) dθ 

   =   
a2

2
 






θ + 
sin2θ

2
 
π/2
0
  

   = 
a2

2
  














π

2
+
sinπ
2

 − 








0+
sin0
2

  

   =  
a2

2
  














π

2
 + 0  − (0+0)   

   =  
a2

2
  * 

π
2
  = 

πa2

4
  

 ∴ m¤ú~Y© e„‡Ëi †¶Îdj = 4 * 
πa2

4
  = πa2 

 
D`vniY 1t  y=x2, x A¶ Ges x=1 I x=3 Øviv mxgve× †¶‡Îi †¶Îdj wbY©q Kiyb|  
mgvavb t GLv‡b y =∂(x) =x2 
  Ges x Gi mxgv 1 n‡Z 3 

 myZivs wb‡Y©q †¶Îdj = ⌡⌠
1

3

   y dx 

    = ⌡⌠

1

3

  ∂(x) dx = ⌡⌠

1

3

   x2dx 

    = 




x3

3
 
3
1  = 



33

3
 − 

13

3
  = 



27

3
 − 

1

3
  

    = 



9 − 
1

3
  = 

26

3
  

 myZivs wb‡Y©q †¶Îdj 
26

3   eM© GKK| 
 

D`vniY 2 t  xy =c2 cive„Ë x A¶ Ges x=a I x=b †iLvØq Øviv mxgve× AÂ‡ji †¶Îdj wbY©q Kiyb|  
mgvavb t xy =c2 

 ∴ y = 
c2

x
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 GLv‡b y = ∂(x) = 
c2

x
  Ges x Gi mxgv a n‡Z b 

 myZivs wb‡Y©q †¶Îdj = ⌡⌠
a

b

  y dx 

  = ⌡⌠

a

b

   ∂(x) dx 

  = ⌡⌠

a

b

 
c2

x
  dx 

  = c2 ⌡⌠

a

b

 
dx

x
  

  = c2 [logx] 
b
a  

  = c2 [logb − loga] 

  = c2 log 
b

a
    

 myZivs wb‡Y©q †¶Îdj c2 log
b

a
   eM©GKK | 

D`vniY 3 t y
2
=8x cive„Ë Ges Gi Dc‡Kw› ª̀K j¤̂ Øviv Ave× †¶‡Îi †¶Îdj wbY©q Kiyb|  

mgvavb t y2=8x †K y2=4ax Gi m‡½ Zzjbv K‡i 
cvB 
4ax = 8x ev a=2 
∴ Dc‡Kw› ª̀K j‡¤̂i mgxKiY x=2 GLb y2=8x 
mgxKi‡Y x=2 ewm‡q cvB y2=8*2=16 
∴ y = ± 4 

myZivs y2=8x I x=2 Gi †Q`we› ỳ L=(2,4) I L'(2, 
−4)| GLv‡b mxgv x=0, x=2 

∴ wb‡Y©q †¶Îdj = 2⌡⌠
0

2

  y dx 

 

 
wPÎ: 5.4.4 

   = 2 ⌡⌠

0

2

 8x  dx = 2 ⌡⌠

0

2

  2 2 x  dx 

   = 4 2 ⌡⌠

0

2

 x  dx  = 4 2  





x

3/2

3/2
 
2
0  

   = 4 2   * 
2

3
 [ ]x

3/2
 
2
0  

   = 
8 2

3
 [ ]2

3/2
 − 0

3/2
  



.  MwYZ wØZxq cÎ 
 

.   

BDwbU cuvP  c„ôv # 176 
 

   = 
8 2

3
   * 2 2  = 

32

3
   

 myZivs wb‡Y©q †¶Îdj  
32

3
   eM© GKK|  

 
D`vniY 4 t x2+y2=2ax Ges y2=ax eµ‡iLvØq Øviv Ave× †¶‡Îi †¶Îdj wbY©q Kiyb|  
mgvavb t x2+y2=2ax e„‡Ëi †K› ª̀ (a,0) Ges e¨vmva© a. 
 y2=ax cive„‡Ëi kxh© (0,0) Ges A¶‡iLv x A¶| 
cÖ`Ë eµ‡iLvi †h Ask x=0, x=a †KvwUØ‡qi g‡a¨ Ave×  

Zvi †¶Îdj ⌡⌠
0

a

 (y1−y2)  dx 

=  ⌡⌠
0

a

 ( 2ax−x2 − ax)  dx 

=  ⌡⌠
0

a

 {a2−(x−a)2}  dx − ⌡⌠
0

a

 ax  dx 

= 





(x−a) a2−(x−a)2

2
 + 

a2

2
 sin−1 

x−a

a
 
a
0  − 

2

3
 a [ ]x

3/2
 
a
0  

 

 
wPÎ: 5.4.5 

= 






0 + 
a2

2
 sin−10 − 0 − 

a2

2
 sin−1 (−1)   − 

2

3
 a ( )a

2/3
 − 0   

= 







0 − 
a2

2
 







− 
π
2

  − 
2

3
 a . a 

3/2
  

= 
πa2

4
  − 

2

3
  a2 

= a2 





π

4
 − 

2

3
  

‡h‡nZz e„Ë I cive„Ë DfqB A¶ mv‡c‡¶ cÖwZmg, myZivs wb‡Y©q †¶ÎdjÑ 

 = 2*a2 




π

4
 − 

2

3
  

 = a2 





π

2
 − 

4

3
  eM© GKK|  

D`vniY 5 t  
x2

a2
  + 

y2

b2
  = 1 Dce„‡Ëi abvZ¥K e„nr A¶ I ¶z ª̀ A¶ Øviv †ewóZ †PŠK‡Yi †¶Îdj wbY©q 

Kiyb Ges Zv n‡Z mgMÖ Dce„‡Ëi †¶Îdj wbY©q Kiyb|  
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mgvavb t  x
2

a2
  + 

y2

b2
  = 1 Dce„ËwUi †K› ª̀ (0,0) 

Ges e„nr A¶ I ¶z ª̀ A‡¶i ˆ`N©¨ h_vµ‡g 2a I 
2b| myZivs A I B we› ỳi ’̄vbvsK h_vµ‡g A(a, 0) 
I B (0, b) 
myZivs OAB †PŠK‡Yi †¶Îdj = Dce„Ë Ges y 
A¶ (x=0) I x=a †iLv Øviv †ewóZ †¶‡Îi 
†¶Îdj  

 

 
wPÎ: 5.4.6 

 = ⌡⌠
0

a

  y dx = ⌡⌠

0

a

  
b

a
 a2−x2  dx 

 = 
b

a
 ⌡⌠

0

a

  a2−x2  dx = 
b

a
 





πa2

4
  

 = 
πab
4
  eM© GKK|  

†h‡nZz Dce„ËwU Zvi A¶ mv‡c‡¶ cÖwZmg, myZivs mgMÖ Dce„‡Ëi †¶Îdj = 4* OAB †PŠK‡Yi As‡ki 

†¶Îdj = 4 *
πab
4
  = πab eM© GKK|  

 
  AbykxjbxÑ 5.3 
1. (i) y=sinx eµ‡iLv, x A¶ Ges x=0 I x=π mij‡iLv Øviv mxgve× †¶‡Îi †¶Îdj wbY©q Kiyb|  

 (ii) y = c cosh 


x
c
  eµ‡iLv, x A¶ Ges x=0  I x=a †iLvØviv mxgve× †¶‡Îi †¶Îdj wbY©q 

Kiyb|  
2. y

2
=4x n‡Z y=2x †iLv Øviv KZ…©Z As‡ki †¶Îdj wbY©q Kiyb|  

3. †`Lvb †h, y2=4x cive„Ë Ges y=2x−4 mij‡iLvi Aš—M©Z AÂ‡ji †¶Îdj 9 eM©GKK|  

4. x
2
+y

2
=a

2 e„‡Ëi †h Ask x = 
a

2
  †iLvsk Øviv LwÛZ Zvi †¶Îdj wbY©q Kiyb|  

5. y2=4ax cive„Ë Ges Gi bvwfj¤̂ Øviv †ewóZ †¶‡Îi †¶Îdj wbY©q Kiyb|  

6. 
x2

25
  + 

y2

49
  = 1 Dce„‡Ëi GKwU †PŠK‡Yi †¶Îdj wbY©q Kiyb Ges Zv n‡Z mgMÖ Dce„‡Ëi †¶Îdj 

wbY©q Kiyb|  

7. †`Lvb †h,  y2=4ax Ges x2=4ay eµ‡iLvØ‡qi mvaviY As‡ki †¶Îdj 
16

3
  a2. 
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BDwbU cuvP  c„ôv # 178 
 

  DËigvjv 
Abykxjbx 5.1 

1.  
5

6
        2. 

28

3
     4. 1    5. 

1

2
 (log2) 2+log2)  6. 

π3

24
   

7. 
π
4
      8. 

2

3
    9. 

2

8
     10. 

3

5
     11. 

π
4a
    13. 

1

2
 (e−1)  

14. 
π2

8
     16. 

π2

6
    

Abykxjbx 5.2 

1.  
1

12
 (5π − 6 3 + 6)     2. 1    3. 1 − 

2

e
    4. 1 

5.  
1

4
 (e2+1)     6.  (8log 2−3)     7.  

π2

4
   

8. 
4

25
  





e
3π/4

 +1     9.  e
π/2

  

Abykxjbx 5.3 

1. (i) 2 eM© GKK  (ii) c2sinπ (
a

c
 ) 2. 

1

3
  eM© GKK  

 4. 
a2

12
 (4π − 3 3)  eM© GKK|            5. 

8a2

3
             6. 

35π
4

  , 35π 


