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( differentiation) 

1. 
d

dx
(xn) = nxn−1 

2.  
𝑑

𝑑𝑥
(𝑥) = 1 

3.  
𝑑

𝑑𝑥
(√𝑥) =

1

2√𝑥
 

4.  
d

dx
( constant ) = 0 

5.  
d

dx
(ax) = ax. lna, a > 0 

6.  
𝑑

𝑑𝑥
(𝑒𝑥) = 𝑒𝑥 

7. 
𝑑

𝑑𝑥
(𝑒𝑚𝑥) = 𝑚𝑒𝑚𝑥 

8. 
𝑑

𝑑𝑥
(ln 𝑥) =

1

𝑥
, 𝑥 > 0 

9. 
𝑑

𝑑𝑥
(sin 𝑥) = cos 𝑥 

10. 
𝑑

𝑑𝑥
(cos 𝑥) = −sin 𝑥 

11. 
𝑑

𝑑𝑥
(tan 𝑥) = sec2 𝑥 

12.    
𝑑

𝑑𝑥
(cot 𝑥) = −cosec2 𝑥 

13.  
d

dx
(sec 𝑥) = secx tan 𝑥 

14.  
d

dx
(cosec 𝑥) = −cosecx cot 𝑥 

15.    
d

dx
(uv) = u

d

dx
(v) + v

d

dx
(u) 

16. 
𝑑

𝑑𝑥
(
𝑢

𝑣
) =

𝑣
𝑑

𝑑𝑥
(𝑢)−𝑢

𝑑

𝑑𝑥
(𝑣)

𝑣2
 

17.   
𝑑

𝑑𝑥
(sin−1 𝑥) =

1

√1−𝑥2
 

18. 
d

dx
(cos−1 x) =

−1

√1−x2
 

19. 
d

dx
(tan−1 x) =

1

1+x2
 

20. 
𝑑

𝑑𝑥
(cot−1 𝑥) =

−1

1+𝑥2
 

21. 
𝑑

𝑑𝑥
(sec−1 𝑥) =

1

𝑥√𝑥2−1
 

22. 
𝑑

𝑑𝑥
(cosec−1 𝑥) =

−1

𝑥√𝑥2−1
 

 

(Integration) 

1  . ∫ 𝑥𝑛𝑑𝑥 =
𝑥𝑛+1

𝑛+1
+ 𝑐, 𝑛 ≠ −1 

2 . ∫ dx = x + c 

3  . ∫
1

2√𝑥
𝑑𝑥 = √𝑥 + 𝑐 

4  .  ∫ 0dx = c 

5  .∫  𝑎𝑥𝑑𝑥 =
𝑎𝑥

ln 𝑎
+ 𝑐 

6.∫  𝑒𝑥𝑑𝑥 = 𝑒𝑥 + 𝑐 

7  . ∫  𝑒𝑚𝑥𝑑𝑥 =
1

𝑚
𝑒𝑚𝑥 + 𝑐 

8  . ∫
1

𝑥
𝑑𝑥 = ln |𝑥| + 𝑐 

   9  . ∫ sin𝑥𝑑𝑥 = −cos 𝑥 + 𝑐 

10 . ∫ cos 𝑥 𝑑𝑥 = sin 𝑥 + 𝑐 

11  . ∫ tan 𝑥𝑑𝑥 = ln |sec 𝑥| + 𝑐 

12  . ∫ secx 𝑑𝑥 = ln |sec 𝑥 + tan 𝑥| + 𝑐

 = ln |tan (
𝜋

4
+
𝑥

2
)| + 𝑐

 

13  . ∫ cosec 𝑥𝑑𝑥 = −ln |cosec 𝑥 + cotx | + 𝑐 

                                  = ln |tan 
𝑥

2
| + 𝑐 

14. ∫ sec2 𝑥 𝑑𝑥 = tan 𝑥 + 𝑐 

15. ∫ cosec2𝑥 𝑑𝑥 = −cot x + 𝑐 

16  . ∫  sec 𝑥 tan 𝑥 𝑑𝑥 = sec 𝑥 + c 

17  .∫  cosecx cot 𝑥𝑑𝑥 = −cosec 𝑥 + 𝑐 

18  . ∫
𝑑𝑥

√𝑎2−𝑥2
= sin−1

𝑥

𝑎
+ 𝑐 (ii) ∫

𝑑𝑥

√1−𝑥2
= sin−1 𝑥 + 𝑐 

19 .∫  
𝑑𝑥

𝑎2+𝑥2
=

1

𝑎
tan−1 

𝑥

𝑎
+c  (ii) ∫

𝑑𝑥

1+𝑥2
= tan−1 𝑥 + 𝑐  

20  . ∫
𝑑𝑥

𝑥√𝑥2 − 1
= sec−1 𝑥 + 𝑐 

21  .∫
dx

x2−a2
=

1

2a
ln |

𝑥−a

x+a
| + c 

22 . ∫
d𝑥

a2 − x2
=
1

2a
ln |

a + x

a − x
| + c 
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23  . ∫
𝑓′(𝑥)

√𝑓(𝑥)
dx = 2√𝑓(x) + c 

24. ∫
𝑓′(𝑥)

𝑓(𝑥)
d𝑥 = ln ∣ 𝑓(𝑥) ∣ +𝑐  

25.  ∫ √𝑎2 − 𝑥2𝑑𝑥 =
𝑥√𝑎2−𝑥2

2
+
𝑎2

2
sin−1

𝑥

𝑎
+ 𝑐 

26. ∫ √𝑥2 − 𝑎2𝑑𝑥 =
𝑥√𝑥2−𝑎2

2
−
𝑎2

2
ln |𝑥 + √𝑥2 − 𝑎2| 

27. ∫ √𝑥2 + 𝑎2𝑑𝑥 =
𝑥√𝑥2+𝑎2

2
+
𝑎2

2
ln ∣ 𝑥 + √𝑥2 + 𝑎2 

28. ∫
𝑑𝑥

√𝑥2+𝑎2
= ln |𝑥 + √𝑥2 + 𝑎2| + 𝑐 

29. ∫
𝑑𝑥

√𝑥2−𝑎2
= ln |𝑥 + √𝑥2 − 𝑎2| +c 

30. ∫ uv 𝑑𝑥 = 𝑢∫ 𝑣𝑑𝑥 − ∫ {
𝑑

𝑑𝑥
(𝑢)∫ 𝑣𝑑𝑥} 𝑑𝑥 

 

 

          UV মেথডে  U এবং V মে  

  "LIATE" Gi gva¨‡g g‡b ivLv hvq|  

G k‡ãi µ‡g †h eY© cÖ_‡g _vK‡e Zv‡K cÖ_g dvskb ai‡Z n‡e|  

 GLv‡b,  

 L = Logarithmic,  

 I = Inverse Circular, 

       A = Algebraic,  

       T = Trigonometric  

       E = Exponential  
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Exercise-  10.1 

1)Integrate: ∫ 𝒙𝟑𝒅𝒙  

Solution: ∫ 𝑥3𝑑𝑥 =
𝑥3+1

3+1
+ 𝑐 =

1

4
𝑥4 + 𝑐 

1(ii) Integrate:    ∫ 𝟓𝒙𝟕𝒅𝒙 

Solution: ∫ 5𝑥7𝑑𝑥 = 5∫ 𝑥7𝑑𝑥 = 5 ⋅
𝑥7+1

7+1
+ 𝑐 

=
5

8
𝑥8 + 𝑐 

1(iii) Integrate: ∫ 𝒅𝒙 

Solution: ∫ 𝑑𝑥 = ∫ 𝑥0𝑑𝑥 =
𝑥0+1

0+1
+ 𝑐 =

x

1
+ 𝑐 

= 𝑥 + 𝑐 

1(iv) Integrate:    ∫ 𝐝𝐭 

Solution: ∫ dt = t + c 

1(v) Integrate: ∫
𝐝𝐱

𝟗
 

Solution: ∫
𝑑𝑥

9
=
1

9
∫ 𝑑𝑥 =

1

9
𝑥 + 𝑐 

1(vi) Integrate: ∫ (𝒙𝟑 + 𝒙)𝒅𝒙 

Solution: ∫ (𝑥3 + 𝑥)𝑑𝑥 = ∫ 𝑥3𝑑𝑥 + ∫ 𝑥𝑑𝑥 

=
1

4
𝑥4 +

1

2
𝑥2 + 𝑐 

1(vii) Integrate: ∫
𝒚𝟑−𝟖

𝒚−𝟐
𝒅𝒚 

Solution: ∫
𝑦3−8

𝑦−2
𝑑𝑦 − ∫

(𝑦−2)(𝑦2+2𝑦+4)

(𝑦−2)
𝑑 

= ∫ (𝑦2 + 2𝑦 + 4)𝑑𝑦 =
1

3
𝑦3 + 𝑦2 + 4𝑦 + 𝑐 

2(i) Integrate: ∫
𝟏

𝟑√𝒙
𝐝𝐱 

Solution: ∫
1

3√𝑥
𝑑𝑥 =

2

3
∫

1

2√𝑥
𝑑𝑥 =

2

3
√𝑥 + 𝑐 

2(ii) Integrate: ∫ √𝒙
𝟑
𝒅𝒙 

Solution: ∫ √𝑥
3
𝑑𝑥 = ∫ 𝑥

1

3𝑑𝑥 =
𝑥
1
3
⋅+1

1

3
+1
+ 𝑐 =

3

4
𝑥
3

4. 

2(iii) Integrate: ∫ (𝟏 +
𝟏

𝟑
𝒙𝟐 −

𝟏

𝟐√𝒙
) 𝒅𝒙 

Solution 

= ∫1𝑑𝑥 +
1

3
∫ 𝑥2𝑑𝑥 − ∫

1

2√𝑥
𝑑𝑥 

=X + 
1

9
 𝑥3  - √𝑥  + 𝐶 

2(iv) Integrate: ∫ (𝐱𝟐 +
𝟏

𝐱𝟐
)
𝟐

𝐝𝐱 

Solution: ∫ (𝑥2 +
1

𝑥2
)
2

𝑑𝑥 = ∫ (𝑥4 + 2 +
1

𝑥4
) d 

= ∫ 𝑥4𝑑𝑥 + 2∫ 𝑑𝑥 + ∫ 𝑥−4𝑑𝑥 

=
1

5
𝑥5 + 2𝑥 −

1

3
𝑥−3 + 𝑐 =

1

5
𝑥3 + 2𝑥 −

1

3𝑥3
+ 𝑐 

3(i) Integrate: ∫
𝐬𝐢𝐧𝒙𝒅𝒙

𝐜𝐨𝐬𝟐 𝒙
 

= ∫ sec 𝑥 tan 𝑥 𝑑𝑥 = sec 𝑥 + 𝑐 

3(ii) Integrate: ∫ 𝐬𝐞𝐜𝐱(𝐬𝐞𝐜 𝒙 − 𝐭𝐚𝐧𝒙)𝒅𝒙 

[BB. 16] 

Solution: ∫ secx(sec 𝑥 − tan 𝑥) 𝑑𝑥 

= ∫ sec2 𝑥 𝑑𝑥 − ∫ secx tan 𝑥𝑑𝑥

= tan 𝑥 − sec 𝑥 + c 

3(iii)Integrate: ∫ √𝟏 − 𝐜𝐨𝐬 𝟐𝒙𝒅𝒙 

[CtgB, 05, 09,12; BB. 08; SB. 06] 

Solution: ∫ √1 − cos 2𝑥𝑑𝑥 = ∫ √2sin2 𝑥𝑑𝑥 

= √2∫ sin 𝑥𝑑𝑥 = −√2cos 𝑥 + 𝑐 

3(iv) Integrate:  ∫
𝟏

𝟏+𝐜𝐨𝐬 𝟐𝒙
𝒅𝒙      [CB. 08] 

Solution: ∫
1

1+cos 2𝑥
𝑑𝑥 = ∫

1

2cos2 𝑥
𝑑𝑥 

1

2
∫ sec2 𝑥 𝑑𝑥 =

1

2
tan 𝑥 + 𝑐 

4)∫ 𝐬𝐞𝐜𝟐𝒙 𝐜𝐨𝐬𝐞𝐜𝟐 𝒙𝒅𝒙      [DB. 𝟏𝟐, 𝟎𝟕, 𝟎𝟗; CB. 

𝟎𝟓, 𝟏𝟏: DjB. 11:Raj. 08, 𝟏𝟎: SR. 𝟎𝟒, 𝟏𝟎, 𝟏𝟒; BB. 

09,04 :CigB. 𝟎𝟑, 𝟎𝟖, 𝟏𝟒; MB. 05; JB. 07] 

 Solution: ∫ sec2𝑥 cosec2 𝑥 𝑑𝑥 

= ∫
1

cos2 𝑥

1

sin2 𝑥
𝑑𝑥 

= ∫
1

cos2𝑥 sin2 𝑥
𝑑𝑥 = ∫

sin2 𝑥 + cos2 𝑥

cos2 𝑥 sin2 𝑥
𝑑𝑥 

= ∫ (
sin2 𝑥

cos2 𝑥sin2 𝑥
+

cos2 𝑥

cos2 𝑥sin2 𝑥
) 𝑑𝑥 

= ∫ (sec2 𝑥 + cosec2 𝑥)𝑑𝑥 = tan 𝑥 − cot 𝑥 + 𝑐 
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Exercise-10.2 

1(i) Integrate: ∫ (𝟓𝒙 + 𝟑)𝟔𝒅𝒙 

Solution: ∫ (5𝑥 + 3)6𝑑𝑥 =
(5𝑥+3)6+1

5(6+1)
+ 𝑐 

=
1

35
(5𝑥 + 3)7 + 𝑐 

1(ii) Integrate: ∫ (𝟏 − 𝒙)𝟕𝒅𝒙  

Solution: ∫ (1 − 𝑥)7𝑑𝑥 =
(1−𝑥)7+1

(−1)⋅(7+1)
+ 𝑐 

= −
1

8
(1 − 𝑥)8 + 𝑐 

1(iii) Integrate: ∫ √𝟐𝒙 + 𝟑𝒅𝒙  

Solation: ∫ √2𝑥 + 3𝑑𝑥 = ∫ (2𝑥 + 3)
1

2𝑑𝑥 

=
(2𝑥 + 3)

3
2

3
2
⋅ 2

+ 𝑐 =
1

3
(2𝑥 + 3)

3
2 + 𝑐 

2(i) Integrate: ∫
𝒅𝒙

√𝒙−√𝒙−𝟏
 

Solution: ∫
𝑑𝑥

√𝑥−√𝑥−1
 

= ∫
√𝑥 + √𝑥 − 1

(√𝑥 − √𝑥 − 1)(√𝑥 + √𝑥 − 1)
𝑑𝑥 

= ∫
√𝑥 + √𝑥 − 1

𝑥 − (𝑥 − 1)
𝑑𝑥 = ∫ (√𝑥 + √𝑥 − 1)𝑑𝑥 

= ∫ 𝑥
1
2𝑑𝑥 + ∫ (𝑥 − 1)

1
2𝑑𝑥 

=
2

3
𝑥
3
2 +

2

3
(𝑥 − 1)

3
2 + 𝑐 

=
2

3
{𝑥
3
2 + (𝑥 − 1)

2
3} + 𝑐 

2(ii) Integrate: ∫
𝒅𝒙

√𝒙+𝟏+√𝒙−𝟏
      [ DjB. 10; RB. 02 ] 

Solution: ∫
𝑑𝑥

√𝑥+1+√𝑥−1
 

= ∫
√𝑥 + 1 − √𝑥 − 1

(√𝑥 + 1 + √𝑥 − 1)(√𝑥 + 1 − √𝑥 − 1)
𝑑𝑥 

= ∫
√𝑥 + 1 − √𝑥 − 1

(𝑥 + 1) − (𝑥 − 1)
𝑑𝑥 

= ∫
√𝑥 + 1 − √𝑥 − 1

2
𝑑𝑥 

=
1

2
∫ (𝑥 + 1)

1
2𝑑𝑥 −

1

2
∫ (𝑥 − 1)

1
2𝑑𝑥 

=
1

2

(𝑥 + 1)
3
2

3
2

−
1

2

(𝑥 − 1)
3
2

3
2

+ 𝑐 

=
1

2
⋅
2

3
(𝑥 + 1)

3
2 −

1

2
⋅
2

3
(𝑥 − 1)

3
2 + 𝑐 

=
1

3
{(𝑥 + 1)

3
2 − (𝑥 − 1)

3
2} + 𝑐 

2(iii) Integrate: ∫ 𝐜𝐨𝐬 (𝜶 − 𝟓𝒙)𝒅𝒙 

Solution: ∫ cos (𝛼 − 5𝑥)𝑑𝑥 

=
sin (𝛼 − 5𝑥)

−5
+ 𝑐 = −

1

5
sin (𝛼 − 5𝑥) + 𝑐 

3(i) Integrate: ∫ 𝐬𝐢𝐧 𝒙∘𝐝𝐱   [CB. 02; CtgB. 04 ] 

Solution: ∫ sin 𝑥0𝑑𝑥 = ∫ sin 
𝜋𝑥

180
𝑑𝑥 

=
−cos 

𝜋𝑥
180

𝜋
180

+ 𝑐 = −
180

𝜋
⋅ cos 

𝜋𝑥

180
+ 𝑐 

3(ii) Integrate: ∫ √𝟏 + 𝐜𝐨𝐬 𝒙𝒅𝒙 

Solution: ∫ √1 + cos 𝑥 𝑑𝑥 = ∫√2cos2 
𝑥

2
𝑑𝑥 

= √2∫ cos 
𝑥

2
𝑑𝑥 = √2 ⋅

sin 
𝑥
2

1
2

+ 𝑐 

= 2√2sin 
𝑥

2
+ 𝑐 

3(iii) Iategrate: ∫ 𝐜𝐨𝐭𝟐
𝒙

𝟐
𝒅𝒙 

Solution:∫ 𝐜𝐨𝐭𝟐
𝑥

2
𝑑𝑥 = ∫ (cosec2

𝑥

2
− 1)𝑑𝑥 

= −
cot
𝑥
2
1
2

− 𝑥 + 𝑐 = −2 cot
𝑥

2
− 𝑥 + 𝑐 

4(i) Integrate: ∫ 𝐬𝐢𝐧 𝟓𝒙 𝐬𝐢𝐧 𝟑𝒙𝒅𝒙 [𝐂𝐭𝐠 𝑩. 𝟏𝟐; 
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BB. 𝟎𝟖, 𝟏𝟐: 𝑱𝑩.12] 

Solution: ∫ sin 5𝑥 sin 3𝑥 𝑑𝑥 

=
1

2
∫ 2sin 5𝑥 . sin 3𝑥 𝑑𝑥 

=
1

2
∫ (cos 2𝑥 − cos 8𝑥)𝑑𝑥 

=
1

2
(
sin 2𝑥

2
−
sin 8𝑥

8
) + 𝑐 

=
1

4
sin 2𝑥 −

1

16
sin 8𝑥 + 𝑐 

4(ii) Integrate: ∫ 𝟕𝐬𝐢𝐧𝟒𝐱 𝐬𝐢𝐧 𝟐𝐱 𝐝𝐱 

[DB. 𝟏𝟏;𝐑𝐁, 𝟎𝟓; ] 

Solution: ∫ 7sin 4𝑥 ⋅ sin 2𝑥 𝑑𝑥 

=
7

2
∫ 2 sin 4𝑥 ⋅ sin 2𝑥 𝑑𝑥 

=
7

2
∫ (cos 2𝑥 − cos 6𝑥)𝑑𝑥 

=
7

2
(
sin 2𝑥

2
−
sin 6𝑥

6
) + 𝑐 

=
7

12
(3sin 2𝑥 − sin 6𝑥) + 𝑐 

4(iii) Integrate: ∫ 𝟑𝐜𝐨𝐬 𝟑𝒙 ⋅ 𝐜𝐨𝐬 𝒙𝒅𝒙 

Solution: ∫ 3cos 3𝑥 ⋅ cos 𝑥 𝑑𝑥 

=
3

2
∫ 2cos 3𝑥 ⋅ cos 𝑥 𝑑𝑥 

=
3

2
∫ (cos 4𝑥 + cos 2𝑥)𝑑𝑥 

=
3

2
(
sin 4𝑥

4
+
sin 2𝑥

2
) + 𝑐 

=
3

4
(sin 2𝑥 +

1

2
sin 4𝑥) + 𝑐 

4(iv) Integrate: ∫ 𝟓𝐜𝐨𝐬 𝟒𝒙𝐬𝐢𝐧 𝟑𝒙𝒅𝒙 

[DjB. 14; SB, 14; BR, 12, 08; CB12 ] 

Solution: ∫ 5cos 4𝑥 sin3𝑥 𝑑𝑥 

=
5

2
∫ 2cos 4𝑥 ⋅ sin 3𝑥𝑑𝑥 

=
5

2
∫ (sin 7𝑥 − sin 𝑥)𝑑𝑥 

=
5

2
{
−cos 7𝑥

7
− (−cos 𝑥)} + 𝑐 

=
5

2
(cos 𝑥 −

1

7
cos 7𝑥) + 𝑐 

5(i)integrate: ∫ 𝐬𝐢𝐧𝟐 𝟑𝜽𝒅𝜽 

Solation: ∫ sin2 3𝜃𝑑𝜃 =
1

2
∫ 2sin2 3𝜃 𝑑𝜃 

=
1

2
∫ (1 − cos 6𝜃)𝑑𝜃 =

1

2
(𝜃 −

sin 6𝜃

6
) + 𝑐 

5(ii) Integrate: ∫ (𝟏 + 𝐜𝐨𝐬𝟐
𝒙

𝟐
)𝒅𝒙   [BUTEX, 

𝟎𝟔 − 𝟎𝟕] 

 Solution: ∫ (1 + cos2
𝑥

2
) 𝑑𝑥 

= ∫ 1 𝑑𝑥 + ∫ cos2 
𝑥

2
𝑑𝑥 

= 𝑥 +
1

2
∫ 2cos2

𝑥

2
𝑑𝑥 = 𝑥 +

1

2
∫ (1 + cos 𝑥)𝑑𝑥 

= 𝑥 +
1

2
(𝑥 + sin 𝑥) + 𝑐 

= 𝑥 +
1

2
𝑥 +

1

2
sin 𝑥 + 𝑐 

=
3

2
𝑥 +

1

2
sin 𝑥 + 𝑐 

5(iii) Integrate: ∫ 𝐬𝐢𝐧𝟑 𝒙𝒅𝒙 

Solution: ∫ sin3 𝑥𝑑𝑥 =
1

4
∫ 4sin3 𝑥𝑑𝑥 

=
1

4
∫ (3sin 𝑥 − sin 3𝑥)𝑑𝑥 

=
1

4
{(−3cos 𝑥) +

1

3
cos 3𝑥} + 𝑐 

=
1

12
cos 3𝑥 −

3

4
cos 𝑥 + 𝑐 

5(iv) Integrate: ∫ 𝐜𝐨𝐬𝟑 𝒙𝒅𝒙 

Solution: ∫ cos3 𝑥𝑑𝑥 =
1

4
∫ 4cos3 𝑥𝑑𝑥 

=
1

4
∫ (3cos 𝑥 + cos 3𝑥)𝑑𝑥 

=
1

4
(3sin 𝑥 +

sin 3𝑥

3
) + 𝑐 

=
1

12
(9sin 𝑥 + sin 3𝑥) + 𝑐 
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6) Integrate: ∫ 𝐬𝐢𝐧𝟒 𝒙𝒅𝒙 

Solution: ∫ sin4 𝑥𝑑𝑥 = ∫ (sin2𝑥)2𝑑𝑥 

= ∫
1

4
(2sin2 𝑥)2𝑑𝑥 

= ∫
1

4
(1 − cos 2𝑥)2𝑑𝑥 

=
1

4
∫ (1 − 2cos 2𝑥 + cos2 2𝑥)𝑑𝑥 

=
1

4
∫ 𝑑𝑥 −

2

4
∫ cos 2𝑥𝑑𝑥 +

1

4
∫ cos2 2𝑥𝑑𝑥 

=
1

4
∫ 𝑑𝑥 −

2

4
∫ cos 2𝑥𝑑𝑥 +

1

4.2
∫ 2cos2 2𝑥𝑑𝑥 

=
𝑥

4
−
1

2
⋅
sin 2𝑥

3
+
1

8
∫ (1 + cos 4𝑥)𝑑𝑥 

=
𝑥

4
−
1

4
sin 2𝑥 +

1

8
(𝑥 +

sin 4𝑥

4
) + 𝑐 

=
𝑥

4
+
𝑥

8
−
1

4
sin 2𝑥 +

1

32
sin 4𝑥 + 𝑐 

=
3𝑥

8
−
1

4
sin 2𝑥 +

1

32
sin 4𝑥 + 𝑐 

=
1

4
(
3𝑥

2
− sin 2𝑥 +

1

8
sin 4𝑥) + 𝑐 

7(i) Integrate: ∫ (𝟐𝐜𝐨𝐬 𝒙 + 𝐬𝐢𝐧 𝒙)𝐜𝐨𝐬 𝒙𝒅𝒙 

Solution: ∫ (2cos 𝑥 + sin 𝑥)cos 𝑥𝑑𝑥 

= ∫ 2cos2 𝑥𝑑𝑥 + ∫ sin 𝑥. cos 𝑥𝑑𝑥 

= ∫ (1 + cos 2𝑥)𝑑𝑥 +
1

2
∫ sin 2𝑥𝑑𝑥 

= (𝑥 +
sin 2𝑥

2
) +

1

2
(−
cos 2𝑥

2
) + 𝑐 

= 𝑥 +
sin 2𝑥

2
−
1

4
cos 2𝑥 + 𝑐 

 7(ii) Integrate: ∫ 𝐬𝐢𝐧𝟐 𝒙 𝐜𝐨𝐬 𝟐𝒙𝒅𝒙 

[RR. 12; SB. 11; CB. 𝟏𝟎, 𝟏𝟑, 𝟏𝟒; CtgB. 𝟎𝟗; JB, 05; 

RB. 13] 

Solution: ∫ sin2 𝑥 ⋅ cos 2𝑥 𝑑𝑥 

=
1

2
∫ 2sin2 𝑥 ⋅ cos 2𝑥 𝑑𝑥 

=
1

2
∫ (1 − cos 2𝑥)cos 2𝑥 𝑑𝑥 

=
1

2
∫ cos 2𝑥𝑑𝑥 −

1

2
∫ cos2 2𝑥𝑑𝑥 

=
1

2
∫ cos 2𝑥 𝑑𝑥 −

1

2.2
∫ 2cos22𝑥 𝑑𝑥 

=
1

2

sin 2𝑥

2
−
1

4
∫ (1 + cos 4𝑥)𝑑𝑥 

=
1

4
sin 2𝑥 −

1

4
(𝑥 +

sin 4𝑥

4
) + 𝑐 

=
1

4
(sin 2𝑥 − 𝑥 −

1

4
sin 4𝑥) + 𝑐 

7(iii) Integrate: ∫ 𝐬𝐢𝐧𝟐 𝒙 𝐜𝐨𝐬𝟐𝒙 𝒅𝒙 

[DB. 13; JB. 08; CtgB. 06]  

Solution: ∫ sin2 𝑥 ⋅ cos2 𝑥 𝑑𝑥 

=
1

4
∫ (2sin 𝑥 ⋅ cos 𝑥)2𝑑𝑥 =

1

4
∫ sin2 2𝑥 𝑑𝑥 

=
1

8
∫ 2sin2 2𝑥 𝑑𝑥 =

1

8
∫ (1 − cos 4𝑥)𝑑𝑥 

=
1

8
𝑥 −

1

8

sin 4𝑥

4
+ 𝑐 =

1

32
(4𝑥 − sin 4𝑥) + 𝑐 

7(iv) Integrate: ∫ 𝐬𝐢𝐧𝟑 𝒙 𝐜𝐨𝐬𝟑 𝒙 𝒅𝒙 

Solution: ∫ sin3 𝑥 ⋅ cos3 𝑥𝑑𝑥 

= ∫
1

8
(2sin 𝑥cos 𝑥)3𝑑 

=
1

8
∫ sin3 2𝑥 𝑑𝑥 =

1

8
⋅
1

4
∫ 4sin32𝑥 𝑑𝑥 

=
1

32
∫ (3sin2𝑥 − sin 6𝑥)𝑑𝑥 

=
1

32
(
−3cos 2𝑥

2
+
cos 6𝑥

6
) + 𝑐 

7(v) Integrate: ∫ 𝐬𝐢𝐧𝟒𝒙 𝐜𝐨𝐬𝟒 𝒙𝒅𝒙 

Solution: 

∫ sin4 𝑥 ⋅ cos4 𝑥 𝑑𝑥 

=
1

16
∫ (2 sin 𝑥 . cos 𝑥)4𝑑𝑥 

=
1

16
∫ (sin 2𝑥)4𝑑𝑥 =

1

16 × 4
∫ (2sin2 2𝑥)2𝑑𝑥 

=
1

64
∫ (1 − cos 4𝑥)2𝑑𝑥 
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=
1

64
∫ (1 − 2cos 4𝑥 + cos2 4𝑥)𝑑𝑥 

=
1

64
∫ 1dx −

1

32
∫ cos 4𝑥dx +

1

64
∫ cos2 4𝑥 𝑑𝑥 

=
1

64
𝑥 −

1

32
⋅
sin 4𝑥

4
+

1

128
∫ 2cos2 4𝑥 𝑑𝑥 

=
1

64
𝑥 −

sin 4𝑥

128
+

1

128
∫ (1 + cos 8𝑥)𝑑𝑥 

=
1

64
𝑥 −

sin 4𝑥

128
+

1

128
(𝑥 +

sin 8𝑥

8
) + 𝑐 

=
1

128
(3𝑥 − sin 4𝑥 +

sin 8𝑥

8
) + 𝑐 

8(i) Integrate: ∫
𝟏

𝟏+𝐜𝐨𝐬 𝒙
𝒅𝒙  [JB. 11; CB. 13, 05] 

 Solution: ∫
1

1+cos 𝑥
𝑑𝑥 = ∫

1

2 cos2
𝑥

2
 
𝑑𝑥 

=
1

2
∫ sec2

𝑥

2
 𝑑𝑥 =

1

2

tan 
𝑥
2

1
2

+ 𝑐 = tan 
𝑥

2
+ 𝑐 

Alternative method: ∫
1

1+cos 𝑥
𝑑𝑥  

= ∫
(1 − cos 𝑥)

(1 + cos 𝑥)(1 − cos 𝑥)
𝑑𝑥 

= ∫
(1 − cos 𝑥)

1 − cos2 𝑥
𝑑𝑥 = ∫

(1 − cos 𝑥)

sin2 𝑥
𝑑𝑥 

= ∫ (
1

sin2 𝑥
−

cos 𝑥

sin 𝑥 ⋅ sin 𝑥
) 𝑑𝑥 

= ∫ cosec2 𝑥𝑑𝑥 − ∫ cosec 𝑥 ⋅ cot 𝑥𝑑𝑥 

= −cot 𝑥 + cosec 𝑥 + 𝑐 = cosec 𝑥 − cot 𝑥 + 𝑐 

=
1

sin 𝑥
−
cos 𝑥

sin 𝑥
+ 𝑐 =

1 − cos 𝑥

sin 𝑥
+ 𝑐 

=
2sin2 

𝑥
2

2sin 
𝑥
2
cos 

𝑥
2

+ 𝑐 = tan 
𝑥

2
+ 𝑐 

8(ii) Integrate: ∫
𝟏

𝟏+𝐬𝐢𝐧 𝒙
𝒅𝒙 [.JB. 𝟏𝟑; BUET. 𝟎𝟑 − 𝟎𝟒]  

Solution: ∫
1

1+sin 𝑥
𝑑𝑥 = ∫

(1−sin 𝑥)

(1+sin 𝑥)(1−sin 𝑥)
𝑑𝑥 

= ∫
(1 − sin 𝑥)

1 − sin2 𝑥
𝑑𝑥 = ∫

(1 − sin 𝑥)

cos2 𝑥
𝑑𝑥 

= ∫ (
1

cos2 𝑥
−

sin 𝑥

cos 𝑥 ⋅ cos 𝑥
) 𝑑𝑥 

= ∫ sec2𝑥 𝑑𝑥 − ∫ secx ⋅ tan 𝑥𝑑𝑥 

= tan 𝑥 − sec 𝑥 + 𝑐 

8(iii) Integrate: ∫
𝟏

𝟏−𝐬𝐢𝐧 𝒙
𝒅𝒙     [07; SB. 13] 

Solution: ∫
1

1−sin 𝑥
𝑑𝑥 = ∫

(1+sin 𝑥)

(1+ sin 𝑥)(1− sin 𝑥)
𝑑𝑥 

= ∫
(1 + sin 𝑥)

1 − sin2 𝑥
𝑑𝑥 = ∫

1 + sin 𝑥

cos2 𝑥
𝑑𝑥 

= ∫ (
1

cos2 𝑥
+

sin 𝑥

cos 𝑥 ⋅ cos 𝑥
) 𝑑𝑥 

= ∫ sec2 𝑥𝑑𝑥 + ∫ sec 𝑥 . tan 𝑥 𝑑𝑥 

= tan 𝑥 + sec 𝑥 + 𝑐 

(9) Integrate: 

∫
𝒆𝟓𝒙+𝒆𝟑𝐱

𝒆𝒙+𝒆−𝒙
𝒅𝒙;  [𝑫𝒋𝑩. 𝟏𝟎; 𝑪𝒕𝒈𝑩. 𝟎𝟎] 

 Solution: ∫
𝑒5𝑥 + 𝑒3x

𝑒𝑥 + 𝑒−𝑥
𝑑𝑥  = ∫

𝑒4𝑥(𝑒𝑥 + 𝑒−𝑥)

(𝑒x + 𝑒−x)
𝑑𝑥

 = ∫ 𝑒4𝑥𝑑𝑥 =
1

4
𝑒4𝑥 + 𝑐

 

10(i) Integrate: ∫ 𝐚𝟒𝐱𝐝𝐱 

Solution: ∫ 𝑎4𝑥𝑑𝑥 =
𝑎4𝑥

ln 𝑎⋅4
+ 𝑐 =

𝑎4𝑥

4ln 𝑎
+ 𝑐 

10(ii) Integrate: ∫ (
𝟑

𝒙−𝟏
−

𝟒

𝒙−𝟐
)𝒅𝒙 

Solution: ∫ (
3

𝑥−1
−

4

𝑥−2
) 𝑑𝑥 

= 3 ln|𝑥 − 1| − 4 ln|𝑥 − 2| + 𝑐 

10(iii) Integrate: ∫
𝒙𝒅𝒙

(𝒙−𝟏)
       [𝐒𝐁. 𝟏𝟕] 

Solution: ∫
𝑥𝑑𝑥

(𝑥−1)
 

= ∫
𝑥 − 1 + 1

𝑥 − 1
𝑑𝑥 = ∫

𝑥 − 1

𝑥 − 1
𝑑𝑥 + ∫

1

𝑥 − 1
𝑑𝑥 

= ∫ 1𝑑𝑥 + ∫
1

𝑥 − 1
𝑑𝑥 = 𝑥 + ln |𝑥 − 1| + 𝑐 
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Exercise-10.3 
1(i) Integrate:∫ 𝒙𝐞𝒙

𝟐
𝐝𝐱 

Solution: ∴ ∫ 𝑥𝑒𝑥
2
𝑑𝑥 

=
1

2
∫ 𝑒𝑧  𝑑𝑧            

=
1

2
𝑒𝑧 + 𝑐 

=
1

2
𝑒𝑥

2
+ 𝑐 

1(ii) Integrate: 

∫ 𝒙𝟕𝒆𝒙
𝟖
𝒅𝒙 

Solution: ∴ ∫ 𝑥7𝑒𝑥
8
𝑑𝑥 

=
1

8
∫ 𝑒𝑧𝑑𝑧       

=
1

8
𝑒𝑧 + 𝑐 

=
1

8
𝑒𝑥

8
+𝑐 

1(iii) Integrate: ∫ 𝐜𝐨𝐬 𝒙 𝐞𝐬𝐢𝐧 𝐱𝐝𝐱;  [DB.11; RB. 04] 

Solution: ∴ ∫ cos 𝑥 ⋅ 𝑒sin 𝑥𝑑𝑥 

= ∫ 𝑒z𝑑𝑧                  

= 𝑒𝑧 + 𝑐 

= 𝑒sin 𝑥 + 𝑐 

1(iv) Integrate: ∫ 𝐬𝐞𝐜𝟐 𝒙𝒆𝐭𝐚 𝐧 𝒙𝒅𝒙 

Solution: ∴ ∫ sec2𝑥 ⋅ 𝑒tanx 𝑑𝑥 

= ∫  𝑒𝑧𝑑𝑧           ধরি,tan x =  z 

= 𝑒𝑧 + 𝑐               sec2𝑥 𝑑𝑥 = 𝑑𝑧    

= 𝑒tanx 

1(v) Integrate: ∫
𝒆√𝒙

𝟓√𝒙
𝒅𝒙 

Solution: ∫
𝑒√𝑥

5√𝑥
𝑑𝑥               ধরি, √𝑥 = 𝑧 

=
2

5
∫ 𝑒√𝑥 ⋅

1

2√𝑥
𝑑𝑥         ∴

1

2√𝑥
𝑑𝑥 = 𝑑𝑧 

=
2

5
∫ e𝑧dz 

=
2

5
e𝑧 + 𝑐 =

2

5
e√𝑥 + c 

1(vi) Integrate: ∫ (𝟏 −
𝟏

𝒙𝟐
) 𝒆𝒙+

𝟏

𝒙𝒅𝒙 

Solution: ∴ ∫ (1 −
1

𝑥2
) 𝑒𝑥+

1

𝑥𝑑𝑥 

= ∫ 𝑒z𝑑𝑧                 

= 𝑒𝑧 + 𝑐 

= 𝑒𝑥+
1
𝑥 + c 

1(vii) Integrate: ∫ 𝐱 

 𝒂𝒙
𝟐
𝒅𝒙 

Solution: ∴

∫ 𝑥𝑎𝑥
2
𝑑𝑥 

=
1

2
∫ 𝑎z𝑑𝑧                

=
1

2

𝑎z

ln (𝑎)
+ 𝑐 

=
1

2

𝑎𝑥
2

ln (𝑎)
+ c 

2(i) Integrate: ∫ 𝐬𝐢𝐧𝟑 𝒙 𝐜𝐨𝐬𝟑 𝒙𝒅𝒙 

Solution::  ∫ sin3 𝑥 ⋅ cos3 𝑥 𝑑𝑥 

= ∫ sin3 𝑥 ⋅ cos2 𝑥 ⋅ cos 𝑥𝑑𝑥 

= ∫ sin3 𝑥(1 − 𝑠𝑖𝑛2 𝑥) 𝑐𝑜𝑠 𝑥𝑑𝑥           ধরি, sin 𝑥 = z
∴ cos 𝑥𝑑𝑥 = 𝑑𝑧

 

= ∫ 𝑧3(1 − 𝑧2)𝑑𝑧 = ∫ (𝑧3 − 𝑧5)𝑑𝑧 

=
1

4
𝑧4 −

1

6
𝑧6 + 𝑐 =

1

4
sin4 𝑥 −

1

6
sin6 𝑥 + c 

2(ii) Integrate: ∫ 𝐬𝐢𝐧𝟓 𝒙 𝒅𝒙       [RUET. 10-11] 

Solution: ∫ sin5 𝑥 𝑑𝑥                             

 = ∫ sin4 𝑥 ⋅ sin 𝑥 𝑑𝑥 

= ∫ (sin2 𝑥)2 ⋅ sin 𝑥𝑑𝑥 

= ∫ (1 − cos2 𝑥)2 ⋅ sin 𝑥𝑑𝑥 

= ∫ (1 − 𝑧2)2(−𝑑𝑧) 

= ∫ − (1 − 2𝑧2 + 𝑧4)𝑑𝑧 

ধরি, cos 𝑥 = z
− sin 𝑥 𝑑𝑥 = 𝑑𝑧

 

ধরি, 𝑥2 = 𝑧 

⇒ 2𝑥𝑑𝑥 = 𝑑𝑧 

∴ 𝑥𝑑𝑥 =
1

2
𝑑𝑧 

 
 
ধরি, 𝑥8 = 𝑧 

⇒ 8𝑥7𝑑𝑥 = 𝑑𝑧 

∴ 𝑥7𝑑𝑥 =
1

8
𝑑𝑧 

 

ধরি, sin 𝑥 = 𝑧 

⇒ cos 𝑥 𝑑𝑥 = 𝑑𝑧 
 

ধরি,, 𝑥 +
1

𝑥
= 𝑧 

 ∴ (1 −
1

𝑥2
) 𝑑𝑥 = 𝑑𝑧 

 

ধরি, 𝑥2 = 𝑧 

⇒ 2𝑥𝑑𝑥 = 𝑑𝑧 

∴ 𝑥𝑑𝑥 =
1

2
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= −(𝑧 −
2

3
𝑧3 +

1

5
𝑧2) + 𝑐 

= −(cos 𝑥 −
2

3
cos3 𝑥 +

1

5
cos2 𝑥) + 𝑐 

2(iii) Integrate: ∫
𝟏+𝐜𝐨 𝐬 𝒙

𝒙+𝐬𝐢𝐧 𝒙
𝒅𝒙;        [JB. 04] 

Solution: ∴ ∫
1+cos𝑥

𝑥+sin𝑥
𝑑𝑥 

= ∫
𝑑𝑧

𝑧
                             

= ln|𝑧| + 𝑐 

= ln|𝑥 + sin 𝑥| + 𝑐 

2(iv) Integrate: 

∫
𝐬𝐢 𝐧 𝒙

𝟏+𝐜𝐨 𝐬 𝒙
𝒅𝒙 

Solution: ∴ ∫
sin 𝑥

1+cos 𝑥
𝑑𝑥 

= −∫
𝑑𝑧

𝑧
= −ln |z| + 𝑐     

= −ln |1 + cos 𝑥| + 𝑐 

          

2(v) Integrate: ∫
𝐬𝐢𝐧 𝒙

𝟑+𝟒𝐜𝐨𝐬 𝒙
𝒅𝒙     [DR. 15; BB. 𝟏𝟑] 

Solution: = ∫
sin𝑥

3+4cos𝑥
𝑑𝑥       

= −∫
1

4

𝑑𝑧

𝑧
= −

1

4
ln|𝑧|

+ 𝑐 

= −
1

4
ln |3 + 4cos 𝑥| + 𝑐 

 

3(i) Integrate: ∫
𝟏−𝐭𝐚𝐧 𝒙

𝟏+𝐭𝐚𝐧 𝒙
𝒅𝒙 

Solution: ∫
1−tan 𝑥

1+tan 𝑥
𝑑𝑥 = ∫

1− 
sin 𝑥

cos 𝑥

1+ 
sin 𝑥

cos 𝑥

𝑑𝑥 

= ∫
cos 𝑥 − sin 𝑥

cos 𝑥 + sin 𝑥
𝑑𝑥 = ln |cos 𝑥 + sin 𝑥| + 𝑐 

[Formula: ∫
𝑓′(𝑥)

𝑓(𝑥)
𝑑𝑥 = ln 𝑓(𝑥) ∣ +𝑐] 

3(ii) Integrate: ∫
𝒆𝐱−𝒆−𝒙

𝒆𝐱+𝒆−𝐱
𝒅𝒙     [𝐃𝐣𝐁.10 ] 

Solution: ধরি,, 𝑒𝑥 + 𝑒−x = 𝑧 

⇒ (𝑒𝑥 − 𝑒−𝑥)𝑑𝑥 = 𝑑𝑧 

∫
𝑒𝑥 − 𝑒−x

𝑒𝑥 + 𝑒−𝑥
𝑑𝑥 = ∫

1

𝑧
𝑑𝑧 = ln |𝑧| + 𝑐 

= ln |𝑒𝑥 + 𝑒−𝑥| + 𝑐 

[Fomula: ∫
𝑓′(𝑥)

𝑓(𝑥)
𝑑𝑥 = ln |𝑓(𝑥)| + 𝑐] 

3(iii) Integrate: ∫
𝟏

𝒆𝒙+𝟏
𝒅𝒙 :     [JB. 10] 

Solution: ∫
1

e𝑥+1
dx 

= ∫
𝑒−𝑥

1 + 𝑒−𝑥
𝑑𝑥 

[ e−xদ্বািা লব ও হিডে গুন েরি  ] 

= −∫
𝑑𝑧

𝑧
= − ln|𝑧| + 𝑐  ধরি, 1 + 𝑒−𝑥 = 𝑧

 ∴ 𝑒−𝑥𝑑𝑥 = −𝑑𝑧
 

= −ln |1 + 𝑒−x| + 𝑐 

 4(i) Integrate: ∫
𝐜𝐨𝐬 𝒙

√𝐬𝐢𝐧 𝒙
𝒅𝒙;    [RB.10; CB. 05] 

Solution: ∴ ∫
cos 𝑥

√sin 𝑥
𝑑𝑥 

= ∫
1

√𝑧
𝑑𝑧         

= 2∫
1

2√𝑧
𝑑𝑧 

= 2√z + 𝑐 

= 2√sin 𝑥 + 𝑐 

4(ii) Integrate: ∫
𝐬𝐞𝐜𝟐 𝒙 𝒅𝒙

√𝟏+𝐭𝐚𝐧𝒙
         [DB.00] 

Solution: ∴ ∫
sec2 𝑥𝑑𝑥

√1+tan𝑥
 

ধরি,, sin 𝑥 = 𝑧 

∴ cos 𝑥𝑑𝑥 = 𝑑𝑧 

ধরি, 1 + tan 𝑥 = 𝑧 

∴ sec2 𝑥𝑑𝑥 = 𝑑𝑧 
 

ধরি, 𝑥 + sin 𝑥 = 𝑧 

⇒ (1 + cos 𝑥)𝑑𝑥 = 𝑑𝑧 
 

ধরি, 1 + cos 𝑥 = 𝑧 

⇒ −sin 𝑥𝑑𝑥 = 𝑑𝑧 

⇒ sin 𝑥𝑑𝑥 = −𝑑𝑧 
 

ধরি, 3 + 4 cos 𝑥 = 𝑧 

⇒ 0− 4 sin𝑥𝑑𝑥 = 𝑑𝑧 

∴ sin 𝑥𝑑𝑥 = −
1

4
𝑑𝑥 
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= ∫
𝑑𝑧

√𝑧
                      

= 2∫
1

2√𝑧
𝑑𝑧 

= 2√𝑧 + 𝑐 

= 2√1 + tan 𝑥 + 𝑐 

4(iii) Integrate: ∫
𝒙

√𝟏−𝒙𝟐
𝒅𝒙;   DjB.11; JB. 06] 

Solution: ∫
𝑥

√1−𝑥2
𝑑𝑥 

= −
1

2
∫
𝑑𝑧

√𝑧
              

= −∫
1

2√𝑧
𝑑𝑧 

= −√𝑧 + 𝑐 

 

= −√1 − 𝑥2 + 𝑐 

4(iv) Integrate: ∫
𝒙𝟑𝒅𝒙

√𝟏−𝟐𝒙𝟒
 [Ctg 

Solution: ∴ ∫
𝑥3𝑑𝑥

√1−2𝑥4
 

= −∫
1

8

𝑑𝑧

√𝑧
                         

= −
1

4
∫

1

2√𝑧
𝑑𝑧 

= −
1

4
√𝑧 + 𝑐 

= −
1

4
√1 − 2𝑥4 + C 

4(v) Integrate: ∫
𝐝𝐱

𝐱√𝟏+𝐥𝐧 𝐱
       [CB. 03] 

Solution: ∫
𝑑𝑥

𝑥√1+ln 𝑥
 

= ∫

1
𝑥
⋅ 𝑑𝑥

√1 + ln 𝑥
 

= 2√1 + ln 𝑥 + 𝑐  

[Formula: ∫
𝑓′(𝑥)

√𝑓(𝑥)
𝑑𝑥 = 2√𝑓(𝑥) + 𝑐] 

4(vi) Integrate: ∫
√𝐭𝐚𝐧𝐱

𝐬𝐢𝐧𝒙 𝐜𝐨𝐬 𝒙
𝒅𝒙;      [BB. 05]  

solution: ∫
√tan𝑥

sin 𝑥⋅cos𝑥
𝑑𝑥 = ∫

√tan 𝑥
sin𝑥

cos𝑥
  cos2 𝑥

⋅ 𝑑𝑥 

 = ∫
√tan𝑥

tan 𝑥⋅cos2 𝑥
𝑑𝑥

 = ∫
sec2 𝑥

√tan𝑥
𝑑𝑥

              

 = ∫
𝑑𝑧

√z
= 2√𝑧 + 𝑐 

= 2√tan 𝑥 + 𝑐 

5(i) Integrate: ∫
𝐥𝐧 𝒙

𝒙
𝒅𝒙 

Solution: ধরি, ln 𝑥 = 𝑧        ∴
1

𝑥
𝑑𝑥 = 𝑑𝑧 

∫
ln 𝑥

𝑥
𝑑𝑥 = ∫ 𝑧𝑑𝑧 =

1

2
𝑧2 + 𝑐 =

1

2
(ln 𝑥)2 + 𝑐 

5(ii) Integrate: ∫
𝟏

𝒙(𝟏+𝐥𝐧 𝒙)
𝒅𝒙    [CB. 12; BB, 09; 

DB.14] 

Solution: ধরি, 1 + ln 𝑥 = 𝑧 ⇒
1

𝑥
𝑑𝑥 = 𝑑𝑧 

∴ ∫
1

𝑥(1 + ln 𝑥)
𝑑𝑥 = ∫

𝑑𝑧

𝑧
 

= ln |𝑧| + 𝑐 = ln |1 + ln 𝑥| + 𝑐 

5(iii) Integrate: ∫
𝐭𝐚𝐧 𝒙

𝐥𝐧 (𝐜𝐨𝐬 𝒙)
𝒅𝒙|DjB. 14;RB. 09;] 

Solution: ধরি, ln (cos 𝑥) = 𝑧 

⇒
1

cos 𝑥
(−sin 𝑥)𝑑𝑥 = 𝑑𝑧.      ∴ tan 𝑥𝑑𝑥 = −𝑑𝑧 

∫
tan 𝑥

ln (cos 𝑥)
𝑑𝑥 = −∫

𝑑𝑧

𝑧
= −ln |𝑧| + 𝑐 

= −ln |ln (cos 𝑥)| + 𝑐 

6(i) Integrate: ∫
𝐭𝐚𝐧−𝟏 𝒙

𝟏+𝒙𝟐
𝒅𝒙 

ধরি, tan 𝑥 = z 

∴ sec2 𝑥𝑑𝑥 = 𝑑𝑧 

ধরি, 1 − 𝑥2 = 𝑧 

⇒ −2𝑥𝑑𝑥 = 𝑑𝑧 

∴ 𝑥𝑑𝑥 = −
1

2
dz 

 

ধরি, 1 − 2𝑥4 = 𝑧 

⇒ −8𝑥3𝑑𝑥 = 𝑑𝑧 

∴ 𝑥3𝑑𝑥 = −
1

8
𝑑𝑧 
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Solution: ধরি, tan−1 𝑥 = 𝑧 ⇒
1

1+𝑥2
𝑑𝑥 = 𝑑𝑧 

∴ ∫
tan−1 𝑥

1 + 𝑥2
𝑑𝑥 = ∫ 𝑧𝑑𝑧 =

1

2
𝑧2 + 𝑐

=
1

2
(tan−1 𝑥)2 + 𝑐 

6(ii) Integrate: ∫
𝒆𝐭𝐚𝐧

−𝟏 𝒙

𝟏+𝒙𝟐
𝒅𝒙;    [JB. 00; DB. 09] 

Solution: ∴ ∫
𝑒tan

−1𝑥

1+𝑥2
𝑑𝑥 

= ∫ 𝑒𝑧𝑑𝑧            

=𝑒tan
−1 𝑥 + 𝑐 

 

6(iii) Integrate: ∫
(𝐭𝐚𝐧−𝟏 𝒙)

𝟐

𝟏+𝒙𝟐
𝒅𝒙 

Solution: ∴ ∫
(tan−1 𝑥)

2

1+𝑥2
𝑑𝑥 

= ∫ 𝑧2𝑑𝑧                        

=
1

3
𝑧3 + 𝑐 

=
1

3
(tan−1 𝑥)3 + 𝑐 

6(iv) Integrate: ∫
𝒅𝒙

(𝟏+𝒙𝟐)𝐭𝐚𝐧−𝟏 𝒙
  [SB.11; DB. 10; 

BB. 04] 

 Solution: ∴ ∫
𝑑𝑥

(1+𝑥2)tan−1 𝑥
 

= ∫
𝑑𝑧

𝑧
 

= ln |𝑧| + 𝑐  

= ln |tan−1 𝑥| + 𝑐 

6(v) Integrate: ∫
𝒅𝒙

(𝟏+𝒙𝟐)(𝟏+𝐭𝐚𝐧−𝟏 𝒙)
 

Solution:  

∴ ∫
𝒅𝒙

(𝟏 + 𝒙𝟐)(𝟏 + 𝐭𝐚𝐧−𝟏 𝒙)
 

= ∫
𝑑𝑧

𝑧
 

= ln |𝑧| + 𝑐 

 

= ln |1 + tan−1 𝑥| + 𝑐 

 

6(vi) Integrate: ∫
𝒙𝟐𝐭𝐚𝐧−𝟏 𝒙𝟑

𝟏+𝒙𝟔
𝒅𝒙 

[CB, 08; JB, 06; CtgB. 07; MB, 08]  

Solution: 

 ∫
𝑥2tan−1 𝑥3

1 + 𝑥6
𝑑𝑥 

∴
𝑥2𝑑𝑥

1+𝑥6
=
1

3
𝑑𝑧      

=
1

3
∫ 𝑧𝑑𝑧 

=
1

3
⋅
1

2
𝑧2 + 𝑐 

=
1

6
(tan−1 𝑥3)2 + 𝑐 

7(i) Integrate: ∫
𝒅𝒙

√𝟗−𝟏𝟔𝒙𝟐
 ;   [DB. 04,𝟎𝟔; RB, 

03,𝟎𝟔] 

Solution: ∫
𝑑𝑥

√9−16𝑥2
= ∫

𝑑𝑥

√16(
9

16
−𝑥2)

 

ধরি,tan−1 𝑥 = 𝑧 

⇒
1

1 + 𝑥2
𝑑𝑥 = 𝑑𝑧 

ধরি, 1 + tan−1 𝑥 = 𝑧 

⇒ 0 +
1

1 + 𝑥2
𝑑𝑥 = 𝑑𝑧 

∴
𝑑𝑥

1 + 𝑥2
= 𝑑𝑧 

 

ধরি, tan−1 𝑥3 = 𝑧 

⇒
1

1 + (𝑥3)2
3𝑥2𝑑𝑥 = 𝑑𝑧  

ধরি, tan−1 𝑥 = 𝑧 

⇒
1

1 + 𝑥2
𝑑𝑥 = 𝑑𝑧 

ধরি, tan  −1𝑥 = 𝑧 

⇒
1

1 + 𝑥2
𝑑𝑥 = 𝑑𝑧 
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=
1

4
∫

𝑑𝑥

√(
3
4
)
2

− 𝑥2

=
1

4
sin−1(

𝑥

3
4

) + 𝑐 

=
1

4
sin−1 (

4𝑥

3
) 

7(ii) Integrate: ∫
𝐝𝐱

√𝟓−𝟒𝐱𝟐
 ;[CB. 12; JB. 11; 𝑪𝐭𝐠 𝑩.B 

03 ] 

 Solution: ∫
𝑑𝑥

√5−4𝑥2
= ∫

𝑑𝑥

√4(
5

4
−𝑥2)

 

=  
1

2
 ∫

𝑑𝑥

√(
√5

2
)
2

−𝑥2

 =  
1

2
sin−1 (

𝑥

√5

2

) + 𝑐 

7(iii) Integrate: ∫
𝒅𝒙

√𝟐−𝟑𝒙𝟐
  

[BB.SB. 13; CB. 14, 10, 07; JB, 05] 

Solution: ∫
𝑑𝑥

√2−3𝑥2
= ∫

𝑑𝑥

√3(
2

3
−𝑥2)

 

=
1

√3
∫

𝑑𝑥

√(√
2
3
)

2

− 𝑥2

 

=
1

√3
sin−1 

(

 
𝑥

√2
3)

 + 𝑐 =
1

√3
sin−1 (

√3𝑥

√2
) + 𝑐 

 7(iv) Integrate: ∫
𝒅𝒙

√𝟐−𝟑𝒙𝟐
 [BB.SB. 13; CB. 14, 10 ] 

Solution: ∫
𝑑𝑥

√2−3𝑥2
= ∫

𝑑𝑥

√3(
2

3
−𝑥2)

 

=
1

√3
∫

𝑑𝑥

√(√
2
3
)

2

− 𝑥2

 

=
1

√3
sin−1 

(

 
𝑥

√2
3)

 + 𝑐 =
1

√3
sin−1 (

√3𝑥

√2
) + 𝑐 

8(i) Integratet ∫
𝒅𝒙

𝟏𝟔+𝒙𝟐
 

Solution: ∫
𝑑𝑥

16+𝑥2
= ∫

𝑑𝑥

42+𝑥2
=
1

4
tan−1

𝑥

4
+ 𝑐 

8(ii) Integrate: ∫
𝒅𝒙

𝟗+𝒙𝟐
 

Solution: ∫
𝑑𝑥

9+𝑥2
= ∫

𝑑𝑥

32+𝑥2
−
1

3
tan−1 

𝑥

3
+ 𝑐 

8(iii) lategrate: ∫
𝒅𝒙

𝟒𝒙𝟐+𝟗
 

Solution: ∫
𝑑𝑥

4𝑥2+9
− ∫

𝑑𝑥

4(𝑥2+
9

4
)
=
1

4
∫

𝑑𝑥

𝑥2+(
3

2
)
2 

=
1

4

1

3
2

tan−1 (
𝑥

3
2

) + 𝑐 =
1

6
tan−1 (

2𝑥

3
) + 𝑐 

9(i) Integrate: ∫
𝒅𝒙

𝒙𝟐−𝟏𝟔
 

Solution: ∫
𝑑𝑥

𝑥2−16
= ∫

𝑑𝑥

𝑥2−42
 

=
1

2.4
ln |

𝑥 − 4

𝑥 + 4
| + 𝑐 =

1

8
ln |

𝑥 − 4

𝑥 + 4
| + 𝑐 

9(ii) Integrate: ∫
𝒅𝒙

𝟗𝒙𝟐−𝟏𝟔
;   [DB. 03] 

Solation: ∫
𝑑𝑥

9𝑥2−16
= ∫

𝑑𝑥

9(𝑥2−
16

9
)
=
1

9
∫

𝑑𝑥

𝑥2−(
4

3
)
2 

=
1

9.2 ⋅
4
3

ln |
𝑥 −

4
3

𝑥 +
4
3

| + 𝑐 =
1

24
ln |

3𝑥 − 4

3𝑥 + 4
| + 𝑐 

9(iii) Integrate: ∫
𝐝𝐱

𝟗𝐱𝟐−𝟏𝟔   
;     [DB. 03] 

Solution: ∫
𝑑𝑥

9𝑥2−16
= ∫

𝑑𝑥

9(𝑥2−
16

9
)
=
1

9
∫

𝑑𝑥

𝑥2−(
4

3
)
2 

=
1

9.2 ⋅
4
3

ln |
𝑥 −

4
3

𝑥 +
4
3

| + 𝑐 =
1

24
ln |

3𝑥 − 4

3𝑥 + 4
| + 𝑐 

9(iv) Integrate: ∫
𝒅𝒙

𝟏𝟔−𝟒𝒙𝟐
;   [JB. 00; BB. 13] 

Solution: ∫
𝑑𝑥

16−4𝑥2
= ∫

𝑑𝑥

4(4−𝑥2)
=
1

4
∫

𝑑𝑥

22−𝑥2
 

=
1

4
⋅
1

2.2
ln |

2 + 𝑥

2 − 𝑥
| + 𝑐 =

1

16
ln |

2 + 𝑥

2 − 𝑥
| + 𝑐 

 10(i) Integrate: ∫
𝒅𝒙

𝒙𝟐+𝟔𝒙+𝟐𝟓  
 ;        [JB.12] 

Solution: ∫
𝑑𝑥

𝑥2+6𝑥+25
− ∫

𝑑𝑥

(𝑥+3)2+25−9
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= ∫
𝑑𝑥

(𝑥 + 3)2 + 42
=
1

4
tan−1 (

𝑥 + 3

4
) + 𝑐 

10(ii) Integrate: ∫
𝒅𝒙

𝒙𝟐−𝟔𝒙+𝟏𝟖
 

Solution: ∫
𝑑𝑥

𝑥2−6𝑥+18
= ∫

𝑑𝑥

(𝑥−3)2+18−9
 

= ∫
𝑑𝑥

(𝑥 − 3)2 + 32
=
1

3
tan−1 (

𝑥 − 3

3
) + 𝑐 

10(iii) Integrate: ∫
𝒅𝒙

𝒙𝟐−𝒙+𝟏
  ; [ Ctg.03] 

Solution: ∫
𝑑𝑥

𝑥2−𝑥+1
= ∫

𝑑𝑥

(𝑥−
1

2
)
2
+1−

1

4

 

= ∫
𝑑𝑥

(𝑥 −
1
2
)
2

+ (
√3
2
)

2 =
1

√3
2

tan−1 
𝑥 −

1
2

√3
2

+ 𝑐 

=
2

√3
tan−1 

2𝑥 − 1

√3
+ 𝑐 

10(iv) Integrate: ∫
𝒅𝒙

𝒙𝟐+𝒙
  ; 

Solution: ∫
𝑑𝑥

𝑥2+𝑥
= ∫

𝑑𝑥

𝑥2+2⋅𝑥⋅
1

2
+(
1

2
)
2
−(
1

2
)
2 

= ∫
𝑑𝑥

(𝑥 +
1
2
)
2

−
1
4

= ∫
𝑑𝑥

(𝑥 +
1
2
)
2

− (
1
2
)
2 

=
1

2 ⋅
1
2

ln |
𝑥 +

1
2
−
1
2

𝑥 +
1
2
+
1
2

| + 𝑐 = ln |
𝑥

𝑥 + 1
| + 𝑐 

10(v) Integrate: ∫
𝒅𝒙

𝟓+𝟒𝒙−𝒙𝟐
    [KUET, 𝟎𝟒 − 𝟎5] 

Solution: ∫
𝑑𝑥

5+4𝑥−𝑥2
= ∫

𝑑𝑥

9−𝑥2+4𝑥−4
 

= ∫
𝑑𝑥

9 − (𝑥 − 2)2
= ∫

𝑑𝑥

32 − (𝑥 − 2)2
 

=
1

2.3
ln |
3 + (𝑥 − 2)

3 − (𝑥 − 2)
| + 𝑐 =

1

6
. ln |

1 + 𝑥

5 − 𝑥
| + 𝑐 

11(i) Integrate: ∫
𝟑𝒙𝟐

𝟏+𝒙𝟔
𝒅𝒙    [SB. 12; 𝐂𝐭𝐠𝐁. 08 ] 

Solution: ধরি, 𝑥3 = 𝑧 ⇒ 3𝑥2𝑑𝑥 = 𝑑𝑧 

∫
3𝑥2

1 + 𝑥6
𝑑𝑥 = ∫

3𝑥2

1 + (𝑥3)2
𝑑𝑥 = ∫

𝑑𝑧

1 + 𝑧2
 

= tan−1 𝑧 + 𝑐 = tan−1(𝑥3) + 𝑐 

11(ii) Integrate: ∫
𝒙𝒅𝒙

𝒙𝟒+𝟏
     [BB. 11; RB. 08] 

Solution: ধরি, 𝑥2 = 𝑧 

                   ⇒ 2𝑥𝑑𝑥 = 𝑑𝑧 ∴ 𝑥𝑑𝑥 =
1

2
𝑑𝑧 

∫
𝑥𝑑𝑥

𝑥4 + 1
= ∫

𝑥𝑑𝑥

(𝑥2)2 + 1
=
1

2
∫

𝑑𝑧

𝑧2 + 1
 

=
1

2
tan−1 𝑧 + 𝑐 

=
1

2
tan−1 (𝑥2) + 𝑐 

11(iii)Integrate: ∫
𝐜𝐨 𝐬 𝒙 𝒅𝒙

𝟑+𝐜𝐨𝐬𝟐 𝒙
    

[KUET. 05-06; BUTEX.06-07] 

Solution: ∫
cos 𝑥

3+cos2 𝑥
𝑑𝑥 

=∫
cos 𝑥𝑑𝑥

3+1−sin2 𝑥
 

=∫
cos𝑥 𝑑𝑥

4−sin2 𝑥
 
     Let, sin𝑥 = 𝑧

 ∴ cos 𝑥 𝑑𝑥 = 𝑑𝑧
 

=∫
𝑑𝑧

4−𝑧2
 

 = ∫
d𝑧

22−𝑧2
=

1

2.2
ln |

2+𝑧

2−𝑧
| + 𝑐 =

1

4
ln |

2+sin 𝑥

2−sin 𝑥
| + 𝑐 

11(iv) Integrate: ∫
𝟓𝒆𝟐𝒙

𝟏+𝒆𝟒𝐱
𝒅𝒙 ;       [𝐂𝐭𝐠, 𝟎𝟏] 

Solution: ধরি, 𝑒2𝑥 = 𝑧 ⇒ 2𝑒2𝑥𝑑𝑥 = 𝑑𝑧 

∴ 𝑒2𝑥𝑑𝑥 =
1

2
 

∴ ∫
5𝑒2𝑥

1 + 𝑒4x
𝑑𝑥 = 5∫

𝑒2𝑥𝑑𝑥

1 + (𝑒2𝑥)2
 



                                               Math Home 
Logic is the magic of Mathematics 

 

Elias Mahmud sujon 

B.Sc(Hon’s),M.Sc(Mathematics) 1st  Class,Lecturer Comilla Commerce College 

Contact,Complain,Advice to Email:eliasmahmudsujon@gmail.com  ,Cell:01675961534 

 
14 

 

=
5

2
∫

𝑑𝑧

1 + 𝑧2
=
5

2
tan−1 𝑧 + 𝑐

=
5

2
tan−1 (𝑒2𝑥) + 𝑐 

12(i) Integrate: ∫
𝒙𝟐𝒅𝒙

√𝟏−𝒙𝟔
   

[RB. 12; DjB. 12;  JB. 11]  

Solution: ধরি, 𝑥3 = 𝑧 ⇒ 3𝑥2𝑑𝑥 = 𝑑𝑧 

∴ 𝑥2𝑑𝑥 =
1

3
𝑑𝑧 

∴ ∫
𝑥2𝑑𝑥

√1 − 𝑥6
= ∫

𝑥2𝑑𝑥

√1 − (𝑥3)2
 

=
1

3
∫

𝑑𝑧

√1 − 𝑧2
=
1

3
sin−1 𝑧 + 𝑐

=
1

3
sin−1 (𝑥3) + 𝑐 

12(ii) Integrate: ∫
𝒅𝒙

𝒙√𝒙𝟒−𝟏
 [RB. 11; JB.01] 

Solution: ∫
dx

x√x4−1
        ধরি, 𝑥2 = 𝑧 ⇒ 2x𝑑𝑥 = 𝑑𝑧 

=∫
2xdx

2𝑥2√x4−1
  =
1

2
 ∫

𝑑𝑧

𝑧√𝑧2−1
 

=
1

2
sec−1 𝑧 + 𝑒      

[Formula: ∫
𝑑𝑥

𝑥√𝑥2−1
= sec−1 𝑥 + 𝑐] 

=
1

2
sec−1 𝑥2 + 𝑐 

13) Integrate: ∫
𝒙𝒅𝒙

√𝟏−𝒙
    ; [DB.14; CtgB. 14] 

Solution: ∫
𝑥𝑑𝑥

√1−𝑥
                      ধরি, √1 − 𝑥 = 𝑧. 

= ∫
(1 − 𝑧2) ⋅ (−2𝑧𝑑𝑧)

𝑧
    
       1 − 𝑥 = 𝑧2

𝑥 = 1 − 𝑧2

𝑑𝑥 = −2𝑧𝑑𝑧

 

= −2∫ (1 − 𝑧2)𝑑𝑧 

= −2(𝑧 −
𝑧3

3
) + 𝑐 = −2𝑧 (1 −

𝑧2

3
) + 𝑐 

= −2√1 − 𝑥 (1 −
1 − 𝑥

3
) + 𝑐 

= −
2

3
√1 − 𝑥(𝑥 + 2) + 𝑐 

14)Integrate: ∫ sin−1√
𝑥

𝑎+𝑥
𝑑𝑥 

Solution: ধরি,  I=∫ sin−1√
𝑥

𝑎+𝑥
𝑑𝑥 

এবং  𝑥 = 𝑎tan2θ ∴ 𝜃 = tan−1√
𝑥

𝑎
 

d𝑥 = 2𝑎 tan 𝜃 sec2 𝜃 𝑑𝜃 

I = ∫ (sin−1√
atan2 𝜃

𝑎(1+tan2 𝜃)
) 2a tan 𝜃 sec2 𝜃𝑑𝜃 

= ∫ sin−1(√
tan2 𝜃

sec2 𝜃
)2 atan 𝜃 sec2 𝜃 𝑑𝜃 

= ∫ sin−1(sin 𝜃) 2 atan 𝜃 sec2 𝜃 𝑑𝜃 

∴ I = ∫ 𝜃  2 atan 𝜃 sec2 𝜃𝑑𝜃 …………………(i) 

= 2𝑎 [𝜃tan 𝜃 ∫ sec2 𝜃𝑑𝜃

− ∫ [
𝑑

d𝜃
(𝜃 tan 𝜃) ∫ sec2 𝜃𝑑𝜃) 𝑑𝜃] 

= 2𝑎[𝜃 tan2 𝜃 − ∫ (𝜃 sec2 𝜃 + tan 𝜃)tan𝜃]𝑑𝜃 

= 2a𝜃 tan2 𝜃 − ∫2𝑎  𝜃 tan 𝜃 sec2 𝜃 d𝜃

− 2a∫ tan2 𝜃d𝜃 

= 2𝑎𝜃 tan2 𝜃 − I − 2𝑎∫ (sec2 𝜃 − 1)𝑑𝜃 

∴ I + I = 2𝑎𝜃 tan2 𝜃 − 2𝑎(tan 𝜃 − 𝜃) 

or, 2𝐼 = 2𝑎𝜃 tan2 𝜃 − 2𝑎(tan 𝜃 − 𝜃) 

or, I = 𝑎𝜃 tan2 𝜃 − 𝑎(tan 𝜃 − 𝜃) 
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or,I= atan−1 (√
𝑥

𝑎
)
𝑥

𝑎
− 𝑎 (√

𝑥

𝑎
− tan−1 √

𝑥

𝑎
) + 𝑐 

𝑜𝑟, 𝐼 = 𝑥tan−1 √
𝑥

𝑎
− √𝑎𝑥 + atan−1 √

𝑥

𝑎
+ 𝑐 

∴ 𝐼 = (𝑥 + 𝑎) tan−1√
𝑥

𝑎
− √𝑎𝑥 + 𝑐 

বিশেষ কত গুল অংক(বিশেষ গ্রুপ ১) [su,10] 

∫
𝐝𝐱

𝐱
𝟏
𝐚−𝐱

𝟏
𝐛

 এবং  ∫
𝑥
1
a𝑑𝑥

1+𝑥
1
b

  আোডিি ম াগজ এি a 

ও b এি ল সা গু c হডল  𝑥 = zc ধডি অংে 

েিডে  হডব। 

Ques:𝟏𝟓(𝐢)∫
𝐝𝐱

𝐱
𝟏
𝟐−𝐱

𝟏
𝟒

 

Solution: ∫
𝑑𝑥

𝑥
1
2−𝑥

1
4

     

= ∫
4𝑧3𝑑𝑧

𝑧2 − 𝑧
 

= 4∫
𝑧2𝑑𝑧

𝑧 − 1
 

= 4∫
(𝑧2 − 1) + 1

𝑧 − 1
𝑑𝑧 

= 4∫ 𝑧𝑑𝑧 + 4∫ 𝑑𝑧 + 4∫
𝑑𝑧

𝑧−1
  

= 4 ⋅
𝑧2

2
+ 4𝑧 + 4 ⋅ ln |𝑧 − 1| + 𝑐 

= 2√𝑥 + 4√𝑥
4
+ 4ln |√𝑥

4
− 1| + 𝑐 (Ans.) 

Ques:𝟏𝟓(𝐢𝐢)∫
√𝒙𝒅𝒙

𝟏+ √𝒙
𝟑  

Solution ∫
√𝑥𝑑𝑥

1+ √𝑥
3     

= ∫
𝑥
1
2𝑑𝑥

1+𝑥
1
3

    

= ∫
𝑧3 ⋅ 6 𝑧5𝑑𝑧

1 + 𝑧2
 

= 6∫
𝑧8

1 + 𝑧2
𝑑𝑧 

= 6∫
𝑧6(𝑧2 + 1) − 𝑧4(𝑧2 + 1) + 𝑧2(𝑧2 + 1) − 1 ⋅ (𝑧2 + 1) + 1

1 + 𝑧2
𝑑𝑧 

= 6∫ (𝑧6 − 𝑧4 + 𝑧2 − 1 +
1

1 + 𝑧2
)𝑑𝑧 

= 6∫ 𝑧6𝑑𝑧 − 6∫ 𝑧4𝑑𝑧 + 6∫ 𝑧2𝑑𝑧 − 6∫ 1𝑑𝑧

+ 6∫
1

1 + 𝑧2
𝑑𝑧 

=
6

7
𝑧7 −

6

5
𝑧5 + 2𝑧3 − 6𝑧 + 6tan−1 𝑧 + 𝑐 

=
6

7
𝑥
7

6 −
6

5
𝑥
5

6 + 2𝑥
1

2 − 6𝑥
1

6 + 6tan−1 (𝑥
1

6) +

𝑐 (Ans.) 

(বিশেষ গ্রুপ ২) 

( লবডে√  েুক্ত েিডে হডব ) 

Ques −𝟏𝟔(𝐢)√
𝟏+𝒙

𝟏−𝒙
𝒅𝒙        [ KUET, '11-12] 

Solution: ∫ √
1 + 𝑥

1 − 𝑥
𝑑𝑥 

 𝐼  = ∫  √
1+𝑥

1−𝑥
𝑑𝑥

 = ∫  √
(1+𝑥)(1+𝑥)

(1−𝑥)(1+𝑥)
𝑑𝑥

 = ∫  
1+𝑥

√1−𝑥2
𝑑𝑥

 = ∫  
1

√1−𝑥2
𝑑𝑥 + ∫  

𝑥𝑑𝑥

√1−𝑥2

 = sin−1 𝑥 + 𝐼1 (ধরি) 

∴ 𝐼1  = ∫  
𝑥𝑑𝑥

√1−𝑥2

 = ∫  
−𝑑𝑧
2

√𝑧

 = −∫  
 dz 

2√𝑧

 = −√𝑧

 = −√1 − 𝑥2

       

 ধরি,  𝑥 = 𝑧4

∴ 𝑑𝑥 = 4𝑧3𝑑𝑧
 

এবং, 𝑧2 = √𝑥 

∴ 𝑥
1
4 = 𝑧 

 ধরি 𝑥 = 𝑧6

∴ 𝑑𝑥 = 6𝑧5𝑑𝑧

 এবং  𝑥
1
2 = 𝑧3

∴ 𝑥
1
6 = 𝑧

 

ধরি, 1 − 𝑥2 = 𝑧 

     −   2x dx = dz 

         X dx = 
−𝑑𝑧

2
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∴ 𝐼 = sin−1 𝑥 − √1 − 𝑥2  + c 

𝟏𝟔(𝐢𝐢) ∫ √
𝟏 − 𝒙

𝟏 + 𝒙
𝒅𝒙 

 Solution ∫ √
1−𝑥

1+𝑥
𝑑𝑥 

= ∫  √
(1 − 𝑥)(1 − 𝑥)

(1 + 𝑥)(1 − 𝑥)
𝑑𝑥

= ∫  √
(1 − 𝑥)2

1 − 𝑥2
𝑑𝑥

 

= ∫
1 − 𝑥

√1 − 𝑥2
𝑑𝑥 

= ∫
𝑑𝑥

√1 − 𝑥2
− ∫

𝑥𝑑𝑥

√1 − 𝑥2
 

= sin−1 𝑥 − ∫
𝑥𝑑𝑥

√1 − 𝑥2
 

= sin−1 𝑥 + ∫
𝑧𝑑𝑧

𝑧
 

= sin−1 𝑥 + ∫ 𝑑𝑧 

= sin−1 𝑥 + 𝑧 + 𝑐 

= sin−1 𝑥 + √1 − 𝑥2 + 𝑐 (Ans.)  

16(iii) Integrate: ∫ √
𝒂+𝒙

𝒙
𝒅𝒙 

= ∫
𝑎 + 𝑥

√(𝑎 + 𝑥)𝑥
𝑑𝑥 

= ∫
𝑎 + 𝑥

√𝑎𝑥 + 𝑥2
𝑑𝑥 

=
1

2
∫
2𝑎 + 2𝑥

√𝑎𝑥 + 𝑥
𝑑𝑥 

=
1

2
∫
𝑎 + 2𝑥 + 𝑎

√𝑎𝑥 + 𝑥2
𝑑𝑥 

I =
1

2
∫

𝑎 + 2𝑥

√𝑎𝑥 + 𝑥2
𝑑𝑥 +

1

2
∫

𝑎

√𝑎𝑥 + 𝑥2
𝑑𝑥 

or, I =
1

2
𝐼1 +

1

2
𝐼2  (ধরি) 

এখাডন , 𝐼1 = ∫
𝑎 + 2𝑥

√𝑎𝑥 + 𝑥2
𝑑𝑥  ধরি, 𝑎𝑥 + 𝑥2 = 𝑧

 = ∫
1

√𝑧
𝑑𝑧  (𝑎 + 2𝑥)𝑑𝑥 = 𝑑𝑧

 

= 2∫
1

2√z
 d𝑧 = 2√z + 𝑐 = 2√𝑎𝑥 + 𝑥2 + c 

এবং  I2 = ∫
1

√𝑎𝑥+𝑥2
 

= ∫
𝑎

√𝑥2+2𝑥
𝑎

2
+(
𝑎

2
)
2
−(
𝑎

2
)
2
  

= 𝑎∫
1

√(𝑥 +
𝑎
2
)
2

− (
𝑎
2
)
2
𝑑𝑥 

= a ln |√(𝑥 +
𝑎

2
)
2

− (
𝑎

2
)
2

+ (𝑥 +
𝑎

2
)|

[ Formula: ∫
𝑑𝑥

√𝑥2 − 𝑎2
= ln |𝑥 + √𝑥2 − 𝑎2| + 𝑐]

∴ 𝐼 =
1

2
⋅ 2√𝑎𝑥 + 𝑥2 +

1

2
⋅ 𝑎ln |√(𝑥 +

𝑎

2
)
2

− (
𝑎

2
)
2

+ (𝑥 +
𝑎

2
)|

 = √𝑎𝑥 + 𝑥2 +
𝑎

2
ln |√𝑎𝑥 + 𝑥2 + (𝑥 +

𝑎

2
)| + 𝑐

 

(বিশেষ গ্রুপ ৩)     [su,9,14] 

∫
𝒅𝒙

𝐬𝐢𝐧𝒑 𝒙 𝐜𝐨𝐬𝐪 𝒙
  এবং  ∫

𝒅𝒙

𝐬𝐢𝐧𝒑 𝒙+𝐜𝐨𝐬𝐪 𝒙
  আোডিি 

ম াগজ এি মেডে p + q =m মজাড় সংখযা 

হডল secm𝑥  দ্বািা লব ও হিডে গুন েিডে  হডব 

এবং tan 𝒙 = z ধডি অংে েিডে  হডব। 

𝐐𝐮𝐞𝐬 𝟏𝟕(𝐢): ∫
𝒅𝒙

𝟏 + 𝐜𝐨𝐬𝟐 𝒙
 

Solution: ∫
𝑑𝑥

1+cos2 𝑥
       

ধরি,√1 − 𝑥2 = 𝑧 

1 − 𝑥2 = 𝑧2 

−   2x dx = 2z dz 

         X dx = −z dz 
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= ∫
sec2𝑥𝑑𝑥

sec2𝑥+1
          

= ∫
sec2𝑥𝑑𝑥

1 + tan2 𝑥 + 1
 

= ∫
sec2 𝑥𝑑𝑥

2 + tan2 𝑥
 

= ∫
𝑑𝑧

(√2)2+𝑧2
    

=
1

√2
tan−1 (

𝑧

√2
) + 𝑐 

=
1

√2
tan−1 (

tan 𝑥

√2
) + c (Ans.) 

𝐐𝐮𝐞𝐬𝟏𝟕(𝐢𝐢) ∶  ∫
𝒅𝜽

𝟏 + 𝟑𝐜𝐨𝐬𝟐 𝜽
 

solution ∫
𝑑𝜃

1+3cos2 𝜃
 

= ∫  
sec2 𝜃𝑑𝜃

sec2 𝜃(1+3 cos2 𝜃)
            

= ∫  
sec2 𝜃𝑑𝜃

sec2 𝜃 + 3
 

= ∫  
sec2 𝜃𝑑𝜃

1 + tan2 𝜃 + 3
 

= ∫  
sec2 𝜃𝑑𝜃

4+tan2 𝜃
             

= ∫  
𝑑𝑧

22 + 𝑧2
 

=
1

2
tan−1

𝑧

2
+ 𝑐 

=
1

2
tan−1 (

1

2
tan 𝜃) + 𝑐 (Ans.)  

𝐐𝐮𝐞𝐬 𝟏𝟕 (iii) ∫
√𝐭𝐚𝐧𝒙

𝐬𝐢𝐧 𝒙 𝐜𝐨𝐬 𝒙
𝒅𝒙 

= ∫
√tan 𝑥 sec2 𝑥  𝑑𝑥

sin 𝑥  cos𝑥 sec2 𝑥
 

 = ∫
√tan 𝑥 sec2 𝑥 𝑑𝑥

tan 𝑥
 

= ∫
sec2 𝑥𝑑𝑥

√tan 𝑥
        

 = ∫
𝑑𝑧

√𝑧
                      

= 2√𝑧 + 𝑐 

= 2√tan 𝑥 + 𝑐 

𝐐𝐮𝐞𝐬 𝟏𝟕 (iv) ∫
𝟏+𝐭𝐚𝐧

𝒙

𝟐

𝟏+𝐬𝐢𝐧 𝒙
𝒅𝒙 

= ∫
1 + tan

𝑥
2

1 + 2 sin
𝑥
2
cos

𝑥
2

𝑑𝑥 

= ∫
(1 + tan

𝑥
2)
sec2

𝑥
2

sec2
𝑥
2
+ 2 tan

𝑥
2

𝑑𝑥 

= ∫
(1 + tan

𝑥
2)
sec2

𝑥
2

1 + tan2
𝑥
2
+ 2 tan

𝑥
2

𝑑𝑥 

sec2𝑥  দ্বািা লব 

ও হিডে গুন 

েরি 

sec2𝜽  দ্বািা লব 

ও হিডে গুন 

েরি 

ধরি, tan 𝜽 = z 

∴ sec2 𝜽𝑑𝜽 = 𝑑𝑧 

ধরি, 1 + tan 
𝑥

2
= z 

∴ sec2
𝑥

2
𝑑𝒙 = 2𝑑𝑧 

ধরি, tan 𝒙 = z 

∴ sec2 𝒙 𝑑𝒙 = 𝑑𝑧 

 

ধরি, tan 𝒙 = z 

∴ sec2 𝒙 𝑑𝒙 = 𝑑𝑧 
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= ∫
(1 + tan

𝑥
2)
sec2

𝑥
2

(1 + tan
𝑥
2)
2 𝑑𝑥 

= ∫
sec2 

𝑥
2

1 + tan 
𝑥
2

 

= ∫
2𝑑𝑧

𝑧
= 2ln 𝑧 + 𝑐      

= 2ln |1 + tan 
𝑥

2
| + 𝑐 

18(i) ∫
𝒅𝒙

√𝐬𝐢𝐧 𝒙√𝐜𝐨𝐬𝟕 𝒙
 

= ∫
sec4 𝑥𝑑𝑥

√tan 𝑥
 

= ∫
(1+tan2 𝑥)sec2 𝑥𝑑𝑥

√tan 𝑥
    

= ∫
(1+𝑧2)𝑑𝑧

√𝑧
      

= ∫ 𝑧−
1
2𝑑𝑧 + ∫ 𝑧

3
2𝑑𝑧 

= 2√𝑧 +
2

5
𝑧5/2  +  c 

= 2√(𝑡𝑎𝑛𝑥) +
2

5
(𝑡𝑎𝑛𝑥)5/2 + c 

 18(ii) ∫
𝒅𝒙

√𝐬𝐢𝐧𝟑 𝒙√𝐜𝐨𝐬𝟓 𝒙
 

= ∫
sec4 𝑥𝑑𝑥

(tan 𝑥)3/2
 

= ∫
(1+tan2 𝑥)sec2 𝑥𝑑𝑥

(tan 𝑥)3/2
       

= ∫
(1 + 𝑧2)𝑑𝑧

𝑧
3
2

 

= ∫ 𝑧−
3
2𝑑𝑧 + ∫ 𝑧

1
2𝑑𝑧 

=
−2

√tan 𝑥
+
2

3
(tan 𝑥)3/2 + 𝑐. 

(বিশেষ গ্রুপ ৪)    

[su19] 


+

+
dx

xsinbxcosa

xsinqxcosp
 AvKv‡ii Bw›UMÖv‡ji Rb¨,  

je = L (ni) +M(n‡ii AšÍiK mnM),  AZtci sin 

x, cos x Gi mnM I aªæec` mgxK…Z K‡i L, M Gi 

gvb wbY©q Ki‡Z n‡e| 


++

++
dx

cxsinbxcosa

rxcosqxsinp  AvKv‡ii Bw›UMÖv‡ji Rb¨,  

je =L (ni) +M (n‡ii AšÍiK mnM) + N ai‡Z 

n‡e, AZtci sin x, cos x Gi mnM I aªæec` 

mgxK…Z K‡i L, M, N Gi gvb wbY©q Ki‡Z n‡e| 

example. ∫
𝑎sin 𝑥+𝑏cos 𝑥

𝑐sin 𝑥+𝑑cos 𝑥
𝑑𝑥 =? 

 Sol": ∫  
asin 𝑥 + bcos 𝑥

csin 𝑥 + dcos 𝑥
𝑑𝑥 

= ∫  
𝑀(𝑐sin 𝑥 + 𝑑cos 𝑥) + 𝑁(𝑐cos 𝑥 − 𝑑sin 𝑥)

𝑐sin 𝑥 + 𝑑cos 𝑥
𝑑𝑥 

= 𝑀∫  𝑑𝑥 + 𝑁∫  
𝑐cos 𝑥 − 𝑑sin 𝑥

𝑐sin 𝑥 + 𝑑cos 𝑥
𝑑𝑥 

= 𝑀𝑥 + 𝑁ln ∣ 𝑐sin 𝑥 + 𝑑cos 𝑥। 

 

𝐐𝐮𝐞𝐬𝟏𝟗(𝐢) ∫
𝟏

𝟏 + 𝐭𝐚𝐧 𝒙
𝒅𝒙 

[SB'𝟏𝟒;R.B.'12,'08:J.B.'12] 

ধরি, tan 𝒙 = z 

∴ sec2 𝒙 𝑑𝒙 = 𝑑𝑧 

 

ধরি, tan 𝒙 = z 

∴ sec2 𝒙 𝑑𝒙 = 𝑑𝑧 

 

ম খাডন, Mc − Nd = a 

                Md + Nc = b 

           ∴ M =
ac+bd

c2+d2
; N =

bc−ad

c2+d2
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Solution∫
d𝑥

1+tan 𝑥
= ∫

𝑑𝑥

1+
sin 𝑥

cos 𝑥

 

= ∫
𝑑𝑥

cos 𝑥 + sin 𝑥
cos 𝑥

= ∫
cos 𝑥

sin 𝑥 + cos 𝑥
𝑑𝑥 

=
1

2
∫

2cos 𝑥

sin 𝑥 + cos 𝑥
𝑑𝑥 

=
1

2
∫
(sin 𝑥 + cos 𝑥) + (cos 𝑥 − sin 𝑥)

sin 𝑥 + cos 𝑥
𝑑𝑥 

=
1

2
{∫ 𝑑𝑥 + ∫

cos 𝑥 − sin 𝑥

sin 𝑥 + cos 𝑥
𝑑𝑥} 

=
1

2
{𝑥 + ln |sin 𝑥 + cos 𝑥|} + 𝑐 (Ans.) 

𝐐𝐮𝐞𝐬𝟏𝟗(𝐢𝐢) ∫
𝒅𝒙

𝟐 + 𝐜𝐨𝐭 𝒙
 

 Solution ∫  
𝑑𝑥

2 + cot 𝑥
 

= ∫  
𝑑𝑥

2 +
cos 𝑥
sin 𝑥

= ∫  
sin 𝑥 𝑑𝑥

2 sin 𝑥 + cos 𝑥
 

=
1

5
⋅ ∫  

5sin 𝑥𝑑𝑥

2sin 𝑥 + cos 𝑥
 

=
1

5
∫  
2(2sin 𝑥 + cos 𝑥) − (2cos 𝑥 − sin 𝑥)

2sin 𝑥 + cos 𝑥
 

=
2

5
∫  𝑑𝑥 −

1

5
∫  
(2cos 𝑥 − sin 𝑥)

(2sin 𝑥 + cos 𝑥)
𝑑𝑥 

=
2𝑥

5
−
1

5
ln |2sin 𝑥 + cos 𝑥| + 𝑐 (Ans.)  

𝐐𝐮𝐞𝐬𝟏𝟗(𝐢𝐢𝐢) ∫
𝟑𝐬𝐢𝐧 𝒙𝒅𝒙

𝐜𝐨𝐬 𝒙 + 𝐬𝐢𝐧 𝒙
 

Solution ∫
3sin 𝑥𝑑𝑥

cos 𝑥+sin 𝑥
 

 =
1

2
⋅ ∫

3 × 2sin 𝑥𝑑𝑥

cos 𝑥 + sin 𝑥
 

=
1

2
∫
3(cos 𝑥 + sin 𝑥) − 3(cos 𝑥 − sin 𝑥)

cos 𝑥 + sin 𝑥
 

=
3

2
∫ 𝑑𝑥 −

3

2
∫
cos 𝑥 − sin 𝑥

cos 𝑥 + sin 𝑥
𝑑𝑥 

=
3𝑥

2
−
3

2
ln |cos 𝑥 + sin 𝑥| + 𝑐 (Ans.) 

[∴ ∫
𝑓′(𝑥)

𝑓(𝑥)
𝑑𝑥 = ln |𝑓(𝑥)| + 𝑐] 

(বিশেষ গ্রুপ ৫)   [su 18] 


+ xsinba

dx  , 
+ xcosba

dx , 
++ cxcosbxsina

dx  RvZxq 

Bw›U‡MÖkb| 

* Dc‡iv³ AvKv‡ii BbwUMÖv‡j

2

x
tan1

2

x
tan2

xsin
2+

=  Ges 

2

x
tan1

2

x
tan1

xcos
2

2

+

−

=  emv‡Z nq, wÎ‡KvYwgwZK Function 

n‡i (sinx,  cosx) _vK‡j 
2

x
tan 2

†Z cÖKvk Ki‡Z 

nq| KviY z
2

x
tan =  ai‡j j‡e dz2dx

2

x
sec2 = nq 

Ges Av`k© exRMvwYZxq AvKv‡i  cÖKvk nq| 

𝐐𝐮𝐞𝐬𝟐𝟎(𝐢)∫
𝒅𝒙

𝟏+𝐬𝐢𝐧 𝒙−𝐜𝐨𝐬 𝒙
     [BUET.'11-12] 

Solution ∫
𝑑𝑥

1+sin 𝑥−cos𝑥
 

= ∫
𝑑𝑥

1 +
2tan 

𝑥
2

1 + tan2 
𝑥
2

−
1 − tan2 

𝑥
2

1 + tan2 
𝑥
2

 

= ∫
(1 + tan2

𝑥
2)
𝑑𝑥

1 + tan2 
𝑥
2
+ 2 tan

𝑥
2
− 1 + tan2

𝑥
2
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= ∫
sec2 

𝑥
2
𝑑𝑥

2tan2 
𝑥
2
+ 2tan 

𝑥
2

 

 

= ∫
2𝑑𝑧

2𝑧2+2𝑧
           

= ∫
𝑑𝑧

𝑧2 + 𝑧
 

= ∫
𝑑𝑧

𝑧2 + 2 ⋅ 𝑧 ⋅
1
2 + (

1
2)
2

− (
1
2)
2 

= ∫
𝑑𝑧

(𝑧 +
1
2)
2

− (
1
2)
2 

=
1

2 ⋅
1
2

ln |
𝑧 +

1
2
−
1
2

𝑧 +
1
2
+
1
2

| + 𝑐 

= ln |
𝑧

𝑧 + 1
| + 𝑐 

= ln |
tan 

𝑥

2

1+tan 
𝑥

2

| + 𝑐 (Ans.) 

20(ii) ∫
𝒅𝒙

𝟐+𝐬𝐢𝐧𝒙
= ∫

𝒅𝒙

𝟐+
𝟓 𝐭𝐚𝐧

𝒙
𝟐

𝟏+𝐭𝐚𝐧𝟐
𝒙
𝟐

 

= ∫
(1 + tan2

𝑥
2)
𝑑𝑥

2 (1 + tan2
𝑥
2) + 2 tan

𝑥
2

 

=
1

2
∫

sec2
𝑥

2
𝑑𝑥

tan2
𝑥

2
+tan

𝑥

2
+1

        

= ∫
𝑑𝑧

𝑧2 + 2𝑧
1
2
+
1
4
+ (1 −

1
4)
  

= ∫
𝑑𝑧

(𝑧 +
1
2)
2

+
3
4

 

=
2

√3
tan−1

z +
1
2

√3
2

+ 𝑐 

=
2

√3
tan−1 (

2tan 
𝑥
2
+ 1

√3
)+ 𝑐 

(বিশেষ গ্রুপ ৬)  


++ cxcosbxsina

dx  RvZxq BbwUMÖv‡j | 

a=rcos 𝛼 এবং  b=r sin 𝛼 ধডি অংে েিডে  

হডব।  

  21) Integrate: ∫
𝒅𝒙

𝐚𝐜𝐨𝐬 𝒙+𝒃𝐬𝐢𝐧 𝒙
 

   Solution: ∫
𝑑𝑥

𝑎cos 𝑥+𝑏sin 𝑥
 

 = ∫
𝑑𝑥

𝑟(sin 𝛼⋅cos 𝑥+cos 𝛼⋅sin 𝑥)
         

        =
1

𝑟
∫

𝑑𝑥

sin (𝑥+𝛼)
     

        =
1

𝑟
∫ cosec (𝑥 + 𝛼)𝑑𝑥 

        =
1

𝑟
ln |tan (

𝑥+𝛼

2
)| + 𝑐 

=
1

√𝑎2 + 𝑏2
ln |tan (

𝑥 + 𝑎

2
)| + 𝑐 

=
1

√𝑎2+𝑏2
ln ∣ tan 

1

2
(𝑥 + tan−1 

𝑎

𝑏
 ) 

(বিশেষ গ্রুপ ৭)  

ধরি,  , 𝑧 = tan 
𝑥

2

⇒ 𝑑𝑧 =
1

2
sec2 

x

2
𝑑𝑥

⇒ 2𝑑𝑧 = sec2 
𝑥

2
𝑑𝑥

 

 

ধরি,  , 𝑧 = tan
𝑥

2
 

⇒ 𝑑𝑧 =
1

2
sec2 

x

2
𝑑𝑥 

 

ধরি, a = rsin 𝛼 

b = rcos 𝛼 

∴ r2(sin2 𝛼 + cos2 𝛼) 

 = a2 + b2 

∴ r = √a2 + b2 

And 
rsin 𝛼

rcos𝛼
=
a

b
 

⇒ tan 𝛼 =
a

b
 

∴ 𝛼 = tan−1 
a

b
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∫
𝒅𝒙

(𝐚𝐱+𝒃)√𝒄𝒙+𝐝
 , ∫ (𝐚𝐱 + 𝒃)√𝒄𝒙 + 𝐝  dx, 

∫
(𝐚𝐱+𝒃)

√𝒄𝒙+𝐝
𝒅𝒙   , ∫

𝒙 𝒅𝒙

(𝐚𝒙𝟐+𝒃)√𝒄𝒙𝟐+𝐝
  RvZxq 

BbwUMÖv‡j  

𝒄𝒙 + 𝐝 = 𝒛𝟐 ধরশত হশি।   [su 17] 

21(i) Integrate: ∫
𝐝𝐱

(𝐱−𝟑)√𝐱+𝟏
; [DB. 10; SB. 13] 

Solution: ধরি, 𝑥 + 1 = 𝑧2 

⇒ 𝑥 − 3 = 𝑧2 − 4 ⇒ 𝑑𝑥 = 2𝑧𝑑𝑧 

∴ ∫  
𝑑𝑥

(𝑥 − 3)√𝑥 + 1
= ∫  

2𝑧 ⋅ 𝑑𝑧

(𝑧2 − 4)𝑧
 

= 2∫  
𝑑𝑧

𝑧2 − 4
 

= 2 ⋅
1

2.2
ln |
𝑧 − 2

𝑧 + 2
| + 𝑐 =

1

2
ln |

√𝑥 + 1 − 2

√𝑥 + 1 + 2
| + 𝑐

 

21(ii) ∫
𝒙𝒅𝒙

√𝟏−𝒙
       

                                 

= −∫
2(1 − 𝑧2)𝑧𝑑𝑧

𝑧
 

    

= 2∫ (𝑧2 − 1)𝑑𝑧 

= 2(
𝑧3

3
− 𝑧) + 𝑐 

=
2

3
(√1 − 𝑥)3 − 2√1 − 𝑥 + 𝑐 

=
2

3
(1 − 𝑥)√1 − 𝑥 − 2√1 − 𝑥 + 𝑐 

=
2

3
√1 − 𝑥(1 − 𝑥 − 3) + 𝑐 

= −
2

3
√1 − 𝑥(𝑥 + 2) + 𝑐 

(বিশেষ গ্রুপ ৮)  

∫
𝒅𝒙

(𝒄𝐱+𝒅)√𝐚𝒙𝟐+𝒃𝒙+𝒄
 RvZxq BbwUMÖv‡j | 

1

𝒄𝒙+𝐝
= 𝒛 ধরশত হশি।অর্ থাৎ 

 𝒄𝒙 + 𝐝 =
1

z
    ধরশত হশি 

22. ∫
𝒅𝒙

(𝟏+𝒙)√𝟏−𝒙𝟐
     

 Solution: ∫
𝒅𝒙

(𝟏+𝒙)√𝟏−𝒙𝟐
      

= ∫
−
1
𝑧2
𝑑𝑧

1
𝑧
√1 − (

1
𝑧 − 1)

2
 

= −∫
𝑑𝑧

𝑧
⋅

𝑑𝑧

√2
𝑧 −

1
𝑧2

 

= −∫
𝑑𝑧

√2𝑧 − 1
= −

1

2
∫

2𝑑𝑧

√2𝑧 − 1
 

= −
1

2
⋅ 2√2𝑧 − 1 + 𝑐 

 [ Formula: ∫
𝑓′(𝑥)

√𝑓(𝑥)
𝑑𝑥 = 2√𝑓(𝑥) +c] 

= −√
2

1 + 𝑥
− 1 + 𝑐 = −√

1− 𝑥

1 + 𝑥
+ 𝑐 

(বিশেষ গ্রুপ ৯)  

∫
𝒅𝒙

(𝐚𝒙𝟐+𝒃)√𝒄𝒙𝟐+𝐝
 RvZxq BbwUMÖv‡j | 

ধরি, 1 + x =
1

z
 

∴ x =
1

z
− 1 

∴⇒ dx = −
1

z2
 d𝑧 

 

ধবর, 𝒛𝟐 = 𝟏 − 𝒙 

⇒ 𝟐𝒛𝒅𝒛 = −𝒅𝒙 
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প্রথডে, 𝑥 =
1

𝑧
 ধডি সিলীেিণ েডি  

√a𝑧2 + b= 𝐮 ধরশত হশি। 

22(i) Integrate: ∫
𝒅𝒙

(𝒙𝟐+𝟏)√𝒙𝟐+𝟒
 

Solution: ধরি, 𝑥 =
1

𝑧
⇒ 𝑑𝑥 = −

1

𝑧2
𝑑𝑧 

∴ ∫  
𝑑𝑥

(𝑥2+1)√𝑥2+4
                            

= ∫  
−
1
𝑧2
𝑑𝑧

(
1
𝑧2
+ 1)√

1
𝑧2 + 4

 

= −∫  
𝑧𝑑𝑧

(𝑧2 + 1)√4𝑧2 + 1
 

= −∫  

1
4
𝑢𝑑𝑢

(
𝑢2 − 1
4

+ 1)𝑢
 

= −∫  
𝑑𝑢

𝑢2 + 3
 

= −
1

√3
tan−1 (

𝑢

√3
) + 𝑐 = −

1

√3
tan−1 

√4𝑧2 + 1

√3
+ 𝑐 

= −
1

√3
tan−1 (

√4 + 𝑥2

𝑥√3
) + 𝑐 

22(ii) Integrate: ∫
𝐝𝒙

(𝟏+𝒙𝟐)√𝟏−𝐱𝟐
 

Solution: ধরি, x =
1

z
∴ dx = −

1

𝑧2
 dz 

∴ ∫  
d𝑥

(1 + 𝑥2)√1 − 𝑥2
= ∫  

−
1
𝑧2
𝑑𝑧

(1 +
1
𝑧2
)√1 −

1
𝑧2

 

= −∫  
𝑧𝑑𝑧

(𝑧2+1)√𝑧2−1
                  

= −∫  
𝑢𝑑𝑢

(𝑢2 + 1 + 1) ⋅ 𝑢
 

= −∫  
𝑑𝑢

𝑢2 + (√2)2
 

= −
1

√2
tan−1 (

𝑢

√2
) + 𝑐 

= −
1

√2
tan−1 (

√𝑧2 − 1

√2
) + 𝑐 

= −
1

√2
tan−1 

(

 
√ 1
𝑥2
− 1

√2
)

 + 𝑐 

= −
1

√2
tan−1 (

√1 − 𝑥2

𝑥√2
) + 

23. (i) Integrate:  
𝒙𝟐+𝟏

𝒙𝟒+𝟏
𝒅𝒙      [BUET. '14-15] 

Solution:∫
𝑥2+1

𝑥4+1
𝑑𝑥 = ∫

1+
1

𝑥2

𝑥2+
1

𝑥2

𝑑𝑥 

( x2 দ্বািা লব ও হিডে ভাগ  েরি ) 

= ∫  
1 +

1
𝑥2

(𝑥 −
1
𝑥)
2

+ 2

𝑑𝑥 

= ∫  
𝑑𝑧

𝑧2+(√2)2
                         ধরি, 𝑥 −

1

𝑥
= 𝑧 

=
1

√2
tan−1 (

𝑧

√2
) + 𝑐             (1 +

1

𝑥2
)dx=dz 

=
1

√2
tan−1 (

𝑥 −
1
𝑥

√2
) + 𝑐 

=
1

√2
tan−1 (

𝑥2 − 1

√2𝑥
) + 𝑐 (Ans.)  

 23(ii) Integrate: ∫
𝒅𝒙

(𝒂𝟐+𝒙𝟐)
𝟑
𝟐

     [JB. 02] 

Solution: ধরি, 𝑥 = atan𝜃 

ধরি,√𝑧2 − 1 = 𝑢 

⇒ 𝑧2 − 1 = 𝑢2 

⇒ 𝑧2 = 𝑢2 + 1 

∴ 𝑧𝑑𝑧 = 𝑢𝑑𝑢 

 

ধরি, √4𝑧2 + 1 = 𝑢 

⇒ 4𝑧2 + 1 = 𝑢2 

⇒ 𝑧2 =
𝑢2 − 1

4
 

⇒ 2𝑧𝑑𝑧 =
1

4
⋅ 2𝑢𝑑𝑢 

∴ 𝑧𝑑𝑧 =
1

4
𝑢𝑑𝑢 
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 ∴ 𝑑𝑥 = 𝑎 sec2 𝜃 𝑑𝜃 

∴ ∫
𝑑𝑥

(𝑎2 + 𝑥2)
3
2

= ∫
𝑎 sec2 𝜃 𝑑𝜃

(𝑎2 + 𝑎2tan2 𝜃)
3
2

 

= ∫
𝑎sec2𝜃 ⋅ 𝑑𝜃

𝑎3(sec2𝜃)
3
2

∫
sec2𝜃 𝑑𝜃

𝑎2sec3𝜃
 

=
1

𝑎2
∫
𝑑𝜃

sec 𝜃
=
1

𝑎2
∫ cos 𝜃 𝑑𝜃 

=
1

𝑎2
sin 𝜃 + 𝑐 =

1

𝑎2
sin (tan−1 

𝑥

𝑎
) + 𝑐 

[∵ 𝑥 = 𝑎tan 𝜃 ⇒ tan 𝜃 =
𝑥

𝑎
⇒ 𝜃 = tan−1 

𝑥

𝑎
] 

=
1

𝑎2
sin (sin−1 

𝑥

√𝑥2 + 𝑎2
) + 𝑐 

=
1

𝑎2
⋅

𝑥

√𝑥2 + 𝑎2
+ 𝑐 

Exercise-10.4 

exRMvwYZxq fMœvsk‡K AvswkK fMœvs‡k cÖKvk Kivi 

mgq wb‡¤œv³ wbqg¸‡jvi w`‡K jÿ¨ ivL‡e  

1 .  
𝑥

(𝑥−2)(𝑥−3)
≡

𝐴

(𝑥−2)
+

𝐵

(𝑥−3)
 

2.   
𝑥2

(𝑥−2)(𝑥−3)
≡ 1 +

𝐴

(𝑥−2)
+

𝐵

(𝑥−3)
 

3.
𝑥3

(𝑥−2)(𝑥−3)
 ≡ 1 +

𝐴

(𝑥−2)
+

𝐵

(𝑥−3)
 

4.  
𝑥

(𝑥−2)2(𝑥−3)
≡

𝐴

(𝑥−2)
+

𝐵

(𝑥−2)2
+

𝐶

(𝑥−3)
 

5.      
𝑥

(𝑥2−2)(𝑥−3)
≡

𝐴𝑥+𝐵

(𝑥2−2)
+

𝐶

(𝑥−3)
 

6. 
𝑥

(𝑥2−2)2(𝑥−3)
≡

𝐴𝑥+𝐵

(𝑥2−2)
+
𝐶𝑥+𝐷

(𝑥2−2)2
+

𝐸

(𝑥−3)
 

 

  

Thumb’s rule t  
 

Thumb’s rule Gi mvnv‡h¨ mn‡RB AvswkK fMœvs‡k cwiYZ Kiv hvq| 

†hgb− 

3)-6(x

1

3)(x6

1

3)(x )33(

1

)33)(3x(

1

 3)(x 3)(x

1

9x

1
2

+
−

−
=

−+
+

−−+
=

−+
=

−
 

3)-6(x

1

3)(x6

1

3)(x )33(

1

)33)(3x(

1

 3)(x 3)(x

1

9x

1
2

+
−

−
=

−+
+

−−+
=

−+
=

−
 

= 
1

−6(𝑥+3)
+

1

6(𝑥−3)
 

 

A_©vr n‡i †h c` _vK‡e †mUv = 0 †hgb 1g †ÿ‡Î(x+3=0 

ev x= −3) †_‡K x Gi gvb †ei K‡i Ab¨¸‡jv‡Z emv‡Z 

nq| 

1(i) Integrate: ∫
𝒙+𝟑𝟓

𝒙𝟐−𝟐𝟓
𝒅𝒙 [SB, 07; CigB. 04] 

Solution: ∫
𝑥+35

𝑥2−25
𝑑𝑥 

= ∫
𝑥 + 35

(𝑥 + 5)(𝑥 − 5)
𝑑𝑥 

= ∫ [
5 + 35

(5 + 5)(𝑥 − 5)
+

−5 + 35

(𝑥 + 5)(−5 − 5)
] 𝑑𝑥 

=∫ [
40

10 (𝑥−5)
+

30

(𝑥+5)(−10)
] 𝑑𝑥 

= ∫ [
4

𝑥 − 5
−

3

𝑥 + 5
] 𝑑𝑥 

= 4∫
1

𝑥 − 5
𝑑𝑥 − 3∫

1

𝑥 + 5
𝑑𝑥 

= 4ln |𝑥 − 5| − 3ln |𝑥 + 5| + 𝑐 

1(ii) Integrate: ∫
𝟏

𝒙(𝒙−𝟏)(𝒙−𝟑)
𝒅𝒙 

Solution: ∫
1

𝑥(𝑥−1)(𝑥−3)
𝑑𝑥 

= ∫ [
1

𝑥(0 − 1)(0 − 3)
+

1

1(𝑥 − 1)(1 − 3)

+
1

3(3 − 1)(𝑥 − 3)
] 𝑑𝑥 

 = ∫ [
1

3𝑥
−
1

2

1

(𝑥−1)
+
1

6

1

(𝑥−3)
] 

=
1

3
ln |𝑥| −

1

2
ln |𝑥 − 1| +

1

6
ln |𝑥 − 3| + 𝑐 
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2(i) Integrate: ∫
𝒙𝟐

𝒙𝟐−𝟒
𝒅𝒙        [SB. 01,08 RB. 

𝟎𝟒;𝐁𝐁, 𝟎𝟒; 𝐂𝐭𝐠𝐁. 𝟎𝟐] 

Solution: 
𝑥2

𝑥2−4
= 1 +

4

𝑥2−4
= 1 +

4

(𝑥−2)(𝑥+2)
 

= 1 +
4

(𝑥 − 2)(2 + 2)
+

4

(−2 − 2)(𝑥 + 2)
 

= 1 +
1

𝑥 − 2
−

1

𝑥 + 2
 

∴ ∫
𝑥2

𝑥2 − 4
𝑑𝑥 = ∫ 𝑑𝑥 + ∫

𝑑𝑥

𝑥 − 2
− ∫

𝑑𝑥

𝑥 + 2
 

= 𝑥 + ln |𝑥 − 2| − ln |𝑥 + 2| + 𝑐 

= 𝑥 + ln |
𝑥 − 2

𝑥 + 2
| + 𝑐 

Alternative method: ∫
𝑥2

𝑥2−4
𝑑𝑥 = ∫

𝑥2−4+4

𝑥2−4
𝑑𝑥 

= ∫ (
𝑥2 − 4

𝑥2 − 4
+

4

𝑥2 − 4
)𝑑𝑥

= ∫ (1 +
4

𝑥2 − 4
)𝑑𝑥 

= ∫ 1𝑑𝑥 + 4∫
1

𝑥2 − 22
𝑑𝑥 

= 𝑥 + 4 ×
1

2 × 2
ln |

𝑥 − 2

𝑥 + 2
| + 𝑐

= 𝑥 + ln |
𝑥 − 2

𝑥 + 2
| + 𝑐 

 

2(ii) Integrate: ∫
𝒙𝟐−𝟏

𝒙𝟐−𝟒
𝒅𝒙;   [SB. 03, 05,12; DB. 

15,𝟏𝟏;CB. 01,𝟎𝟗; JB. 𝟎𝟗; BB. 𝟏𝟑] 

Solution: 
𝑥2−1

𝑥2−4
= 1 +

3

𝑥2−4
= 1 +

3

(𝑥+2)(𝑥−2)
 

= 1 +
3

(2 + 2)(𝑥 − 2)
+

3

(𝑥 + 2)(−2 − 2)
 

= 1 +
3

4

1

𝑥 − 2
−
3

4

1

𝑥 + 2
 

∴ ∫
𝑥2 − 1

𝑥2 − 4
𝑑𝑥 

= ∫ 𝑑𝑥 −
3

4
∫

1

𝑥 + 2
𝑑𝑥 +

3

4
∫

1

𝑥 − 2
𝑑𝑥 

= 𝑥 −
3

4
ln |𝑥 + 2| +

3

4
ln |𝑥 − 2| + 𝑐 

= 𝑥 +
3

4
ln |

𝑥 − 2

𝑥 + 2
| + 𝑐 

Alternative method: ∫
𝑥2−1

𝑥2−4
𝑑𝑥 = ∫

𝑥2−4+3

𝑥2−4
𝑑𝑥 

= ∫ (
𝑥2 − 4

𝑥2 − 4
+

3

𝑥2 − 4
)𝑑𝑥

= ∫ (1 +
3

𝑥2 − 4
)𝑑𝑥 

= ∫ 1𝑑𝑥 + 3∫
1

𝑥2 − 22
𝑑𝑥 

= 𝑥 + 3 ×
1

2 × 2
ln |

𝑥 − 2

𝑥 + 2
| + 𝑐 

= 𝑥 +
3

4
ln |

𝑥 − 2

𝑥 + 2
| + 𝑐 

3(i)Integrate: ∫
𝒅𝒙

𝒙𝟐(𝒙−𝟏)
; [DB. 14;BB. 05,𝟏𝟎; RB. 

𝟎𝟐; CB. 02 ] 

 Solution: ধরি, 
1

𝑥2(𝑥−1)
=
𝐴

𝑥
+

𝐵

𝑥2
+

𝐶

𝑥−1
 

⇒ 1 = 𝐴𝑥(𝑥 − 1) + 𝐵(𝑥 − 1) + 𝐶𝑥2………(i) 

⇒ 1 = 𝐴𝑥2 − 𝐴𝑥 + 𝐵𝑥 − 𝐵 + 𝐶𝑥2 

⇒ 1 = (𝐴 + 𝐶)𝑥2 + (𝐵 − 𝐴)𝑥 − 𝐵………… . (𝑖𝑖) 

 x = 0  হডল (i) নং মথডে পাই,, B = −1  

 𝑥 = 1 হডল (i) নং মথডে পাই,, 𝐶 = 1  

এখন  (ii) নং মথডে, x2 সহগ সেীেৃে েডি পাই, 

A + C = 0 ⇒ A = −C ∴ A = −1 

∴ ∫
𝑑𝑥

x2(x − 1)
 = −∫

dx

x
− ∫

dx

x2
+ ∫

dx

x − 1

 = −ln |x| +
1

x
+ ln |x − 1| + c

 = ln |
x − 1

x
| +

1

x
+ c

 

4(i)Integrate: ∫
𝒙𝒅𝒙

(𝒙−𝟏)(𝒙𝟐+𝟏)
 [DjR. 14; JR.13: 

CB. 04, 11: DB, 13,𝟎𝟖; BB. 01,𝟎𝟕; RB. 13]  
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Solution: ধরি, 
𝑥

(𝑥−1)(𝑥2+1)
=

𝐴

𝑥−1
+
𝐵𝑥+𝐶

𝑥2+1
 

⇒ x = A(x2 + 1) + (Bx + C)(x − 1)…… . (i) 

 ⇒ x = Ax2 + A + Bx2 − Bx + Cx − C 

⇒ x = (A + B)x2 + (−B+ C)x + (A − C) +⋯(ii) 

 x = 1 হডল (i) নং মথডে পাই, 1 = 2 A ∴ A =
1

2
 

 (ii) নং মথডে, x2 সহগ সেীেৃে েডি পাই, 

 A + B = 0 ∴ B = −A = −
1

2
 

পুনিায়(ii) নং মথডে ধ্রুবে পদ সেীেৃে েডি 

পাই, 

 A − C = 0 ∴ C = A =
1

2
 

∴ ∫
𝑥𝑑𝑥

(𝑥 − 1)(𝑥2 + 1)
 

=
1

2
∫

𝑑𝑥

𝑥 − 1
+
1

2
∫
1 − 𝑥

𝑥2 + 1
𝑑𝑥 

=
1

2
ln |𝑥 − 1| −

1

2
∫
𝑥 − 1

𝑥2 + 1
𝑑𝑥 

=
1

2
ln |𝑥 − 1| −

1

2
∫

𝑥

𝑥2 + 1
𝑑𝑥 +

1

2
∫

𝑑𝑥

1 + 𝑥2
 

=
1

2
ln |𝑥 − 1| −

1

2 × 2
∫

2𝑥

𝑥2 + 1
𝑑𝑥

+
1

2
∫

𝑑𝑥

1 + 𝑥2
 

=
1

2
ln |𝑥 − 1| −

1

4
ln [1 + 𝑥2] +

1

2
tan−1 𝑥 + 𝑐 

4(ii) Integrate: ∫
𝒙+𝟐

(𝟏−𝒙)(𝒙𝟐+𝟒)
𝒅𝒙     [JB. 14] 

Solution: ধরি, 
𝑥+2

(1−𝑥)(𝑥2+4)
≡

𝐴

1−𝑥
+
𝐵𝑥+𝐶

𝑥2+4
 

⇒ 𝑥 + 2 = 𝐴(𝑥2 + 4) + (𝐵𝑥 + 𝐶)(1 − 𝑥)…… (i) 

⇒ 𝑥 + 2 = 𝐴𝑥2 + 4𝐴 + 𝐵𝑥 − 𝐵𝑥2 + 𝐶 − 𝐶𝑥 
⇒ x + 2 ≡ (A − B)x2 + (B − C)x + 4 A + C….(ii) 

 𝑥 = 1 হডল (i) নং মথডে পাই, 

 3 = 5 A ∴ A =
3

5
 

(ii) নং মথডে 𝑥2  এি সহগ সেীেৃে েডি পাই, 

𝐴 − 𝐵 = 0 ⇒ 𝐵 = 𝐴 ∴ 𝐵 =
3

5
 

এবং  4𝐴 + 𝐶 = 2 ⇒ 𝐶 = 2 −
12

5
∴ 𝐶 = −

2

5
 

∴ ∫
𝑥 + 2

(1 − 𝑥)(𝑥2 + 4)
𝑑𝑥 

=
3

5
∫

𝑑𝑥

1 − 𝑥
+
3

5
∫
𝑥𝑑𝑥

𝑥2 + 4
−
2

5
∫

𝑑𝑥

𝑥2 + 4
 

=
3

5
∫

𝑑𝑥

1 − 𝑥
+
3

10
∫
2𝑥𝑑𝑥

𝑥2 + 4
−
2

5
∫

𝑑𝑥

𝑥2 + 4
 

= −
3

5
ln|1 − 𝑥| +

3

10
ln|𝑥2 + 4| −

2

5
.
1

2
tan−1 

𝑥

2
 

= −
3

5
In ∣ 1 − 𝑥 ∣ +

3

10
ln |𝑥2 + 4| −

1

5
tan−1 

𝑥

2
 

             Exercise-10.5 

1(i) Integrate: ∫ 𝐥𝐧 𝒙𝒅𝒙 

[𝐂𝐭𝐠𝐁, 𝟎𝟒, 𝟎𝟖; 𝐂𝐁, 𝟎𝟔; 𝐁𝐁, 𝟎𝟒] 

Solution: ∫ ln 𝑥𝑑𝑥 = ∫ ln 𝑥. 1𝑑𝑥 

= ln 𝑥∫ 1. 𝑑𝑥 − ∫ {
𝑑

𝑑𝑥
(ln 𝑥)∫ 1. 𝑑𝑥} 𝑑𝑥 

= 𝑥ln 𝑥 − ∫
1

𝑥
, 𝑥𝑑𝑥 = 𝑥ln 𝑥 − ∫ 1 𝑑𝑥 

= 𝑥ln 𝑥 − 𝑥 + 𝑐 

1(ii) Integrate: ∫𝒙 𝐬𝐞𝐜𝟐 𝒙𝒅𝒙 Ctg B.14] 

Solution: ∫ 𝑥sec2 𝑥𝑑𝑥 

= 𝑥 ∫ sec2 𝑥𝑑𝑥 − ∫ {
𝑑

𝑑𝑥
(𝑥) ∫ sec2 𝑥𝑑𝑥} 𝑑𝑥 

= xtan 𝑥 − ∫ tan 𝑥𝑑𝑥 

= 𝑥tan 𝑥 − ln |sec 𝑥| + 𝑐 

1(iii) Integrate: ∫
𝒙𝒅𝒙

𝐬𝐢𝐧𝟐 𝒙
. 

Solution: ∫
𝑥𝑑𝑥

sin2 𝑥
= ∫ 𝑥cosec2 𝑥𝑑𝑥 

= 𝑥∫ cosec2 𝑥𝑑𝑥 − ∫ {
𝑑

𝑑𝑥
(𝑥)∫ cosec2 𝑥𝑑𝑥} 𝑑𝑥 

= −𝑥cot 𝑥 − ∫ 1 ⋅ (−cot 𝑥)𝑑𝑥 

= −𝑥cot 𝑥 + ∫ cot 𝑥𝑑𝑥 

= −𝑥cot 𝑥 + ln |sin 𝑥| + 𝑐 
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2(i) Integrate: ∫
𝐥 𝐧(𝐬𝐞𝐜−𝟏 𝒙)

𝒙√𝒙𝟐−𝟏
𝒅𝒙 [SB. I4; DB. 08] 

Solution: ∫
𝐥 𝐧(𝐬𝐞𝐜−𝟏 𝒙)

𝒙√𝒙𝟐−𝟏
𝒅𝒙 

= ∫ ln 𝑧 𝑑𝑧 

= ln 𝑧∫ 𝑑𝑧 − ∫ [
𝑑

𝑑𝑥
(ln 𝑥)∫ 𝑑𝑧] 𝑑𝑧 

= ln 𝑧𝑧 − ∫
1

𝑧
 𝑧𝑑𝑧 = zln 𝑧 − ∫ 𝑑𝑧 

= zln 𝑧 − 𝑧 + 𝑐 

= (sec−1 𝑥)ln (sec−1 𝑥) − (sec−1 𝑥) + 𝑐 

2 (ii)Integratet ∫ 𝒙 lnx 𝒅𝒙 

 Solation: ∫ 𝑥ln 𝑥𝑑𝑥 = ∫ ln 𝑥 ⋅ 𝑥𝑑𝑥 

= lnx ∫ 𝑥𝑑𝑥 − ∫ [
𝑑

𝑑𝑥
(ln 𝑥)∫ 𝑥𝑑𝑥] 𝑑𝑥 

=
𝑥2

2
ln 𝑥 − ∫

1

𝑥

𝑥2

2
𝑑𝑥 

=
𝑥2

2
ln 𝑥 − ∫

𝑥

2
𝑑𝑥 =

𝑥2

2
ln 𝑥 −

1

2
∫ 𝑥𝑑𝑥 

=
𝑥2

2
ln 𝑥 −

1

2

𝑥2

2
+ 𝑐 =

𝑥2

2
ln 𝑥 −

𝑥2

4
+ 𝑐 

 

2(iii) Integrate: ∫ 𝒙𝐬𝐢𝐧𝟐 𝒙𝒅𝒙.    [KUET, 05-06] 

Solution: ∫ 𝑥sin2 𝑥𝑑𝑥 =
1

2
∫ 𝑥 ⋅ 2sin2 𝑥𝑑𝑥 

=
1

2
∫𝑥  (1 − cos 2𝑥)𝑑𝑥 =

1

2
∫ (𝑥 − 𝑥cos 2𝑥)𝑑𝑥 

=
1

2
∫𝑥  𝑑𝑥 −

1

2
∫ 𝑥 cos 2𝑥) 𝑑𝑥 

=
1

2

𝑥2

2
−
1

2
[𝑥∫ cos2𝑥𝑑𝑥

− ∫ (
𝑑

𝑑𝑥
(𝑥)∫ 𝑐𝑜𝑠2𝑥  𝑑𝑥} 𝑑𝑥] 

=
𝑥2

4
−
1

2
[𝑥
sin 2𝑥

2
− ∫ {

sin 2𝑥

2
} 𝑑𝑥] 

=
𝑥2

4
−
1

2
[
𝑥sin 2𝑥

2
−
1

2
∫ sin 2𝑥𝑑𝑥] 

=
𝑥2

4
−
1

2
[
𝑥sin 2𝑥

2
−
1

2
(
−cos 2𝑥

2
)] + 𝑐 

=
𝑥2

4
−
1

4
𝑥sin 2𝑥 −

1

8
cos 2𝑥 + 𝑐 

2(iv) Integrate:  ∫ 𝒙𝐭𝐚𝐧𝟐𝒙𝒅𝒙 

[RB, 05; SB. 05; DB. 02 ] 

Solution:∫ 𝑥tan2𝑥 𝑑𝑥 = ∫ 𝑥(sec2 𝑥 − 1)𝑑𝑥 

= ∫ 𝑥sec2𝑥𝑑𝑥 − ∫ 𝑥𝑑𝑥 

= 𝑥∫ sec2𝑥𝑑𝑥 − ∫ {
𝑑

𝑑𝑥
(𝑥)∫ sec2𝑥 𝑑𝑥} 𝑑𝑥 −

𝑥2

2
 

= 𝑥tan 𝑥 − ∫ tan 𝑥𝑑𝑥 −
𝑥2

2
 

= 𝑥tan 𝑥 − ln |sec 𝑥| −
1

2
𝑥2 + 𝑐 

= 𝑥tan 𝑥 − ln |
1

cos 𝑥
| −

𝑥2

2
+ 𝑐 

= 𝑥tan 𝑥 + ln |cos 𝑥| −
𝑥2

2
+ 𝑐 

3(i) Integrate: ∫ 𝒙𝟐𝐜𝐨𝐬 𝒙𝒅𝒙 

Solution: ∫ 𝑥2cos 𝑥𝑑𝑥 

= 𝑥2∫ cos 𝑥𝑑𝑥 − ∫ {
𝑑

𝑑𝑥
(𝑥2)∫ cos 𝑥𝑑𝑥} 𝑑𝑥 

= 𝑥2sin 𝑥 − 2∫ 𝑥sin 𝑥 𝑑𝑥 

= 𝑥2sin 𝑥 − 2 [𝑥∫ sin 𝑥𝑑𝑥

− ∫ {
𝑑

𝑑𝑥
(𝑥)∫ sin 𝑥𝑑𝑥} 𝑑𝑥] 

= 𝑥2sin 𝑥 − 2[−𝑥cos 𝑥 + ∫ cos 𝑥𝑑𝑥] 

= 𝑥2sin 𝑥 + 2𝑥cos 𝑥 − 2sin 𝑥 + 𝑐 

 3(ii) Integrate: ∫ (𝐥𝐧 𝒙)𝟐𝒅𝒙   [  DB12,14] 

Solution: ∫ (ln 𝑥)2𝑑𝑥 = ∫ (ln 𝑥)2 ⋅ 1𝑑𝑥 

= (ln 𝑥)2∫ 1𝑑𝑥 − ∫ {
𝑑

𝑑𝑥
(ln 𝑥)2∫ 1𝑑𝑥} 𝑑𝑥  

= 𝑥(ln 𝑥)2 − ∫
2. ln 𝑥

𝑥
𝑥𝑑𝑥 

= 𝑥(ln 𝑥)2 − 2∫ ln 𝑥𝑑𝑥 

ধরি, sec−1 𝑥 = 𝑧 

∴
1

𝑥√𝑥2 − 1
𝑑𝑥 = 𝑑𝑧 



                                               Math Home 
Logic is the magic of Mathematics 

 

Elias Mahmud sujon 

B.Sc(Hon’s),M.Sc(Mathematics) 1st  Class,Lecturer Comilla Commerce College 

Contact,Complain,Advice to Email:eliasmahmudsujon@gmail.com  ,Cell:01675961534 

 
27 

 

= 𝑥(ln 𝑥)2 − 2 [ln 𝑥∫ 𝑑𝑥

− ∫ {
𝑑

𝑑𝑥
(ln 𝑥)∫ 𝑑𝑥} 𝑑𝑥] 

= 𝑥(ln 𝑥)2 − 2[𝑥ln 𝑥 − ∫ 𝑑𝑥] 

= 𝑥(ln 𝑥)2 − 2𝑥ln 𝑥 + 2𝑥 + 𝑐 

 4(i) Integrate: ∫ 𝐞𝒙𝐬𝐢𝐧 𝟐𝐱 𝐝𝐱 

[SB. 10; RB. 04,𝟎𝟗;𝐃𝐣𝐁. 𝟎𝟗;𝐃𝐁, 𝟎𝟑] 

Solution: ধরি, 𝐼 = ∫ 𝐞𝒙𝐬𝐢𝐧 𝟐𝐱 𝐝𝐱 

= 𝑒𝑥 ∫ sin2𝑥𝑑𝑥 − ∫ {
𝑑

𝑑𝑥
(𝑒𝑥) ∫ sin 2𝑥𝑑𝑥} 𝑑𝑥 

= −
1

2
𝑒𝑥 cos 2𝑥 +

1

2
∫ 𝑒𝑥cos 2𝑥𝑑𝑥 

= −
1

2
𝑒𝑥 cos 2𝑥  

+
1

2
[𝑒𝑥 ∫ cos2𝑥𝑑𝑥 − ∫ {

𝑑

𝑑𝑥
(𝑒𝑥) ∫ cos 2𝑥𝑑𝑥}𝑑𝑥] 

= −
1

2
𝑒𝑥 cos 2𝑥 

+
1

2
[𝑒𝑥 ⋅

sin 2𝑥

2
− ∫ 𝑒𝑥 ⋅

sin 2𝑥

2
𝑑𝑥] 

⇒ I = −
1

2
𝑒𝑥cos 2𝑥 +

1

4
𝑒𝑥sin 2𝑥

−
1

4
∫ 𝑒𝑥sin 2𝑥𝑑𝑥 

⇒ I =
1

4
𝑒𝑥 sin 2𝑥 −

1

2
𝑒𝑥 cos 2𝑥 −

1

4
𝐼 

⇒
5

4
𝐼 =

1

4
𝑒x(sin 2𝑥 − 2cos 2𝑥) 

I =
1

5
𝑒𝑥(sin 2𝑥 − 2cos 2𝑥) + 𝑐 

∴ ∫ 𝑒𝑥sin 2𝑥𝑑𝑥 =
1

5
𝑒𝑥(sin 2𝑥 − 2cos 2𝑥) + 𝑐 

4(ii) Integratet ∫ 𝒙𝐬𝐢𝐧−𝟏 𝒙𝒅𝒙 

[DB, 07; MB, 02, 03, 06] 

 Solution: ∫ 𝑥sin−1 𝑥𝑑𝑥 

ধরি, 𝐼 = sin−1 𝑥∫ 𝑥𝑑𝑥 −

∫ {
𝑑

𝑑𝑥
(sin−1 𝑥)∫ 𝑥𝑑𝑥} 𝑑𝑥 

𝐼 =
1

2
𝑥2sin−1 𝑥 −

1

2
∫

𝑥2

√1 − 𝑥2
𝑑𝑥 

I =
1

2
𝑥2sin−1 𝑥 − I1 

where 𝐼1 =
1

2
∫

𝑥2

√1−𝑥2
𝑑𝑥 

=
1

2
∫
sin2 𝜃 . cos 𝜃𝑑𝜃

cos 𝜃
 

 

=
1

4
∫ 2sin2 𝜃 =

1

4
∫ (1 − cos 2𝜃)𝑑𝜃 

=
1

4
[𝜃 −

sin 2𝜃

2
] =

1

4
𝜃 −

1

8
⋅ 2sin 𝜃 ⋅ cos 𝜃 

=
1

4
𝜃 −

1

4
sin 𝜃 ⋅ √cos2 𝜃 

=
1

4
𝜃 −

1

4
sin 𝜃 ⋅ √1 − sin2 𝜃 

=
1

4
sin−1 𝑥 −

1

4
𝑥√1 − 𝑥2 

∴ I =
1

2
𝑥2sin−1 𝑥 −

1

4
sin−1 𝑥 +

1

4
𝑥√1 − 𝑥2 + 𝑐 

4(iii) Integrate: ∫ 𝒙𝐬𝐢𝐧−𝟏 𝒙𝟐𝒅𝒙 

[RB. 06; DB. 05; RB.13] 

 Solution: ∫ 𝑥sin−1 𝑥2𝑑𝑥                  ধরি, 𝑥2 = 𝑧 

= ∫ sin−1 𝑧 ⋅
𝑑𝑧

2
                                    ∴ 2𝑥𝑑𝑥 = 𝑑𝑥  

=
1

2
∫ sin−1 𝑧𝑑𝑧 

=
1

2
[sin−1 𝑧∫ 𝑑𝑧 − ∫ {

𝑑

𝑑𝑧
(sin−1 𝑧)∫ 𝑑𝑧} 𝑑𝑧] 

=
1

2
[𝑧sin−1 𝑧 − ∫

𝑧

√1 − 𝑧2
𝑑𝑧] 

=
1

2
[𝑧sin−1 𝑧 +

1

2
∫

−2𝑧

√1 − 𝑧2𝑑𝑧
] 

=
1

2
[𝑧sin−1 𝑧 +

1

2
⋅ 2√1 − 𝑧2] + 𝑐 

For second part: 

 ধরি,  𝑥 = sin 𝜃 

∴ 𝑑𝑥 = cos 𝜃𝑑𝜃 
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[Formula: ∫
𝑓′(𝑥)

√𝑓(𝑥)
𝑑𝑥 = 2√𝑓(𝑥) + 𝑐] 

=
1

2
[𝑧sin−1 𝑧 + √1 − 𝑧2] + 𝑐 

=
1

2
[𝑥2sin−1 (𝑥2) + √1 − 𝑥4] + 𝑐 

5(i)Integrate: ∫ 𝐭𝐚𝐧−𝟏 𝒙𝒅𝒙 

[JB. 𝟏𝟑; DjB. 12; DB.04; CB. 02] 

Solution: ∫ tan−1 𝑥𝑑𝑥 = ∫ tan−1 𝑥 . 1𝑑𝑥 

= tan−1 𝑥∫ 1𝑑𝑥 − ∫ {
𝑑

𝑑𝑥
(tan−1 𝑥)∫ 1𝑑𝑥} 𝑑𝑥 

= 𝑥tan−1 𝑥 − ∫
𝑥

1 + 𝑥2
𝑑𝑥 

= 𝑥tan−1 𝑥 −
1

2
∫

2𝑥

1 + 𝑥2
𝑑𝑥 

=  𝑥tan−1 𝑥 −
1

2
ln |1 + 𝑥2| + 𝑐 

5(ii) Integrate: ∫ 𝐬𝐢𝐧−𝟏 𝒙𝒅𝒙 

[DB.14; BB.12; JB. 𝟏𝟎; SB, 03] 

Solution: ∫ sin−1 𝑥 𝑑𝑥 = ∫ sin−1 𝑥. 1𝑑𝑥 

= sin−1 𝑥 ∫ 1𝑑𝑥 − ∫ {
𝑑

𝑑𝑥
(sin−1 𝑥)∫ 1𝑑𝑥} 𝑑𝑥 

= 𝑥sin−1 𝑥 − ∫
𝑥

√1 − 𝑥2
𝑑𝑥 

= 𝑥sin−1 𝑥 +
1

2
∫

−2𝑥

√1 − 𝑥2
𝑑𝑥 

= 𝑥 sin−1 𝑥 +
1

2
. 2√1 − 𝑥2 + 𝑐 

[ Formula: ∫
𝑓′(𝑥)

√𝑓(𝑥)
𝑑𝑥 = 2√𝑓(𝑥) + 𝑐] 

= 𝑥sin−1 𝑥 + √1 − 𝑥2 + 𝑐 

 

 

5(iii) Integrate: ∫ 𝐜𝐨𝐬−𝟏 𝒙𝒅𝒙 

[CB. 14; CtgB. 07,𝟏𝟐; SB. ]  

Solution: ∫ cos−1 𝑥𝑑𝑥 = ∫ cos−1 𝑥. 1𝑑𝑥 

= 𝑥cos−1 𝑥 + ∫
𝑥𝑑𝑥

√1 − 𝑥2
 

= 𝑥cos−1 𝑥 −
1

2
∫
−2𝑥𝑑𝑥

√1 − 𝑥2
 

= 𝑥cos−1 𝑥 −
1

2
⋅ 2√1 − 𝑥2 + 𝑐 

[ Formula: ∫
𝑓′(𝑥)

√𝑓(𝑥)
𝑑𝑥 = 2√𝑓(𝑥) + 𝑐] 

= 𝑥cos−1 𝑥 − √1 − 𝑥2 + 𝑐 

6(i)Integrate; ∫
𝒆𝐱

𝒙
(𝟏 + 𝒙𝐥𝐧 𝒙)𝒅𝒙 

|JB. 𝟎𝟕; 𝐁𝐁, 𝟎𝟏;𝐃𝐉𝐁. 𝟏𝟑] 

Solution: ∫
𝑒𝑥

𝑥
(1 + 𝑥ln 𝑥)𝑑𝑥 

= ∫ 𝑒𝑥 (
1

𝑥
+ ln 𝑥) 𝑑𝑥  [Let, 𝑓(𝑥) = ln𝑥: 𝑓′(𝑥) =

1

𝑥
] 

= 𝑒𝑥ln 𝑥 + 𝑐  

[Formula: ∫ 𝑒𝑥{𝑓(𝑥) + 𝑓′(𝑥)}𝑑𝑥 = 𝑒𝑥𝑓(𝑥) + 𝑐] 

6(ii) Integrate: ∫ 𝒆𝒙𝐬𝐞𝐜𝐱 (𝟏 + 𝐭𝐚𝐧 𝒙)𝒅𝒙 

[JB.11; RB, 03; BUET, 04 -05] 

Solution: ∫ 𝑒𝑥secx (1 + tan 𝑥)𝑑𝑥 

= ∫ 𝑒𝑥(sec 𝑥 + sec 𝑥tan 𝑥)𝑑𝑥 

[ধরি, 𝑓(𝑥) = sec 𝑥 ∴ 𝑓′(𝑥) = sec 𝑥tan 𝑥] 

= 𝑒𝑥sec 𝑥 + 𝑐 

[ Formula: ∫ 𝑒𝑥(𝑓(𝑥) + 𝑓′(𝑥)}𝑑𝑥 = 𝑒𝑥𝑓(𝑥) + 𝑐] 

6(iii)Integrate: ∫ 𝐞𝐱{𝐭𝐚 𝐧 𝒙 − 𝐥 𝐧(𝐜𝐨 𝐬 𝒙)}𝒅𝒙 

solutiont ∫ 𝑒𝑥(tan 𝑥 − ln(cos 𝑥))𝑑𝑥 

[ধরি,  𝒇(𝒙) = − 𝐥𝐧(𝐜𝐨𝐬 𝒙) 

∴ 𝒇′(𝒙) = −
𝟏

𝐜𝐨𝐬 𝒙
(−𝐬𝐢𝐧 𝒙) = 𝐭𝐚𝐧 𝒙] 

= 𝑒𝑥 ⋅ {−ln (cos 𝑥)} + 𝑐 

= −𝑒𝑥ln (cos 𝑥) + 𝑐 

[Formula: ∫ 𝒆𝒙{𝒇(𝒙) + 𝒇′(𝒙)}𝒅𝒙 = 𝒆𝒙𝒇(𝒙) + 𝒄] 

6(iv) Integrate: ∫ 𝐞𝒙 {
𝟏

𝟏−𝒙
+

𝟏

(𝟏−𝒙)𝟐
}𝒅𝒙 

Solution: ∫ 𝑒𝑥 {
1

1−𝑥
+

1

(1−𝑥)2
} 𝑑𝑥 

ধরি,  𝑓(𝑥) =
1

1−𝑥
∴ 𝑓′(𝑥) =

−1

(1−𝑥)2
(−1) =

1

(1−𝑥)2
] 



                                               Math Home 
Logic is the magic of Mathematics 

 

Elias Mahmud sujon 

B.Sc(Hon’s),M.Sc(Mathematics) 1st  Class,Lecturer Comilla Commerce College 

Contact,Complain,Advice to Email:eliasmahmudsujon@gmail.com  ,Cell:01675961534 

 
29 

 

𝑒𝑥 ⋅
1

1 − 𝑥
+ 𝑐 =

𝑒𝑥

1 − 𝑥
+ 𝑐 

[Formula: ∫ e𝑥{𝑓(𝑥) + 𝑓′(𝑥)}𝑑𝑥 = 𝑒𝑥𝑓(𝑥) + 𝑐] 

6(v) Integrate: ∫
𝒙𝒆𝒙

(𝒙+𝟏)𝟐
𝒅𝒙[JB, 09,𝟏𝟐; DB. 𝟏𝟏:RB. 

12; CtgB. 13; BUET, 06-07; DU.11]  

Solution: ∫
𝑥𝑒𝑥

(𝑥+1)2
𝑑𝑥 = ∫

(𝑥+1−1)𝑒𝑥

(𝑥+1)2
𝑑𝑥 

= ∫
𝑒𝑥
  {
𝑥 + 1

(𝑥 + 1)2
−

1

(𝑥 + 1)2
} 𝑑𝑥 

= ∫ 𝑒𝑥 {
1

𝑥 + 1
+

−1

(𝑥 + 1)2
} 𝑑𝑥 

[Let, 𝑓(𝑥) =
1

𝑥+1
∴ 𝑓′(𝑥) =

−1

(𝑥+1)2
] 

=
𝑒𝑥

𝑥 + 1
+ 𝑐 

[ Formula: ∫ 𝑒𝑥{𝑓(𝑥) + 𝑓′(𝑥)}𝑑𝑥 = 𝑒𝑥𝑓(𝑥) + 𝑐] 

6(vi) Integrate: ∫
𝒆𝐱(𝒙𝟐+𝟏)

(𝒙+𝟏)𝟐
𝒅𝒙  [BUET. 𝟎𝟑] 

Solution: ∫
𝑒x(𝑥2+1)

(𝑥+1)2
𝑑𝑥 

= ∫
𝑒𝑥{(𝑥 + 1)2 − 2𝑥}

(𝑥 + 1)2
𝑑𝑥 

= ∫ 𝑒𝑥𝑑𝑥 − ∫
2𝑥𝑒x𝑑𝑥

(𝑥 + 1)2
 

= ∫ 𝑒x𝑑𝑥 − 2∫
𝑒𝑥(𝑥 + 1 − 1)𝑑𝑥

(𝑥 + 1)2
 

= ∫ 𝑒𝑥𝑑𝑥 − 2∫ 𝑒x   {
𝑥 + 1

(𝑥 + 1)2
−

1

(𝑥 + 1)2
} 𝑑𝑥 

= ∫ 𝑒𝑥𝑑𝑥 − 2∫ 𝑒𝑥 {
1

𝑥 + 1
+

−1

(𝑥 + 1)2
} 𝑑𝑥 

[ধরি,  𝑓(𝑥) =
1

𝑥+1
∴ 𝑓′(𝑥) =

−1

(𝑥+1)2
] 

= 𝑒𝑥 − 2𝑒𝑥 ⋅
1

𝑥 + 1
+ 𝑐 

= 𝑒𝑥 (1 −
2

𝑥 + 1
) + 𝑐 =

𝑒𝑥(𝑥 − 1)

𝑥 + 1
+ 𝑐 

6(vii) Integrate: ∫ 𝒆𝟓𝐱 (𝟓 𝐥𝐧𝐱 +
𝟏

𝒙
) 𝐝𝐱  [𝐂𝐭𝐠𝐁. 09] 

Solution: ∫ 𝑒5x (5ln 𝑥 +
1

𝑥
) 𝑑𝑥 

[ধরি,  𝑓(𝑥) = ln 𝑥 ∴ 𝑓′(𝑥) =
1

𝑥
] 

= 𝑒5𝑥ln 𝑥 + 𝑐 

[Formula: ∫ 𝑒𝑎𝑥(𝑎𝑓(𝑥) + 𝑓′(𝑥)}𝑑𝑥 = 𝑒𝑎𝑥𝑓(𝑥) + 𝑐] 

Exercise-10.6 

1.i)Evaluate: ∫
𝟎

𝟐
 𝟓𝒙𝟒𝒅𝒙 

Solution: ∫
0

2
 5𝑥4𝑑𝑥 = 5∫

0

2
 𝑥4𝑑𝑥 

= 5. [
𝑥5

5
]
0

2

= 5 ⋅ (
25

5
− 0) = 32 

(ii) Evaluate: ∫
𝟎

𝟑
 (𝟑 − 𝟐𝒙 + 𝒙𝟐)𝒅𝒙 

[CB. 06, 07; BB, 08] 

 Solution:∫
𝟎

𝟑
 (3 − 2𝑥 + 𝑥2)𝑑𝑥 

= [3𝑥 − 2
𝑥2

2
+
𝑥3

3
]
0

3

= 9 

(iii)Evaluate:∫ (𝟐 + 𝟑𝒚 + 𝟓𝒚𝟐)
−𝟐

−𝟏
 𝒅𝒚 

Solution:∫ (2 + 3𝑦 + 5𝑦2)
−2

−1
 𝑑𝑦 

= [2𝑦 + 3
𝑦2

2
+ 5

𝑦3

3
]
−1

−2

 

= {2(−2) +
3

2
(−2)2 +

5

3
(−2)3} 

−{2(−1) +
3

2
(−1)2 +

5

3
(−1)2} 

= (−4 + 6 −
5 × 8

3
) − (−2 +

3

2
−
5

3
) 

= 2 −
40

3
+ 2 −

3

2
+
5

3
=
12 − 80 + 12 − 9 + 10

6

= −
55

6
 

2.(i) Evaluate: ∫
−𝝅/𝟐

𝝅/𝟐
 
𝐬𝐞𝐜 𝒙+𝟏

𝐬𝐞𝐜 𝒙
𝒅𝒙 

|CB, 09; JB. 𝟎𝟑, 𝟎𝟔, 𝟏𝟑 ∣  
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Solution: ∫
−𝜋/2

𝜋/2
 
sec 𝑥+1

sec 𝑥
𝑑𝑥 

= ∫
−𝝅/𝟐

𝝅/𝟐
 (1 + cos 𝑥)𝑑𝑥 = [𝑥 + sin 𝑥]−𝑛/2

𝜋/2
 

= (
𝜋

2
+ sin 

𝜋

2
) − {−

𝜋

2
+ sin (−

𝜋

2
)} 

=
𝜋

2
+ 1 +

𝜋

2
+ 1 = 𝜋 + 2 

(ii) Evaluate: ∫
𝝅/𝟐

𝝅
 (𝟏 + 𝐬𝐢𝐧 𝟐𝜽)𝐝𝜽  [MB. 01] 

Solution: ∫
𝜋/2

𝜋
 (1 + sin 2𝜃)𝑑𝜃 

= [𝜃 −
1

2
cos 2𝜃]

𝜋/2

𝜋

 

= (𝜋 −
1

2
cos 2𝜋) − (

𝜋

2
−
1

2
cos 𝜋) 

= (𝜋 −
1

2
) − (

𝜋

2
+
1

2
) =

𝜋

2
− 1 

(iii) Evaluater ∫ √𝟏 + 𝐬𝐢𝐧 𝜽𝒅𝜽
𝝅

𝟐
𝟎

    [BB.11] 

Solution: √1 + sin 𝜃 

=√(sin2
𝜃

2
+ cos2

𝜃

2
+ 2 sin

𝜃

2
cos

𝜃

2
) 

= √(sin
𝜃

2
+ cos

𝜃

2
)
2

= sin
𝜃

2
+ cos

𝜃

2
 

∴ ∫ √1 + sin 𝜃 𝑑𝜃

𝜋
2

0

  

= ∫ (sin
𝜃

2
+ cos

𝜃

2
) 𝑑𝜃

𝜋
2

0

  

= [
− cos

𝜃
2

1
2

+
sin
𝜃
2
1
2

]

0

π
2

= 2 [sin
𝜃

2
− cos

𝜃

2
]
0

π
2

 

= 2 {(sin
𝜋

4
− cos

𝜋

4
) − (sin 0 − cos 0)} 

= 2 {(
1

√2
−
1

√2
) − (0 − 1)} = 2.1 = 2 

3.(i) Evaluate: ∫
𝟎

𝝅/𝟐
  𝐜𝐨𝐬𝟐 𝒙𝒅𝒙 [SB. 11; 

RB. 05, 09; CtgB. 04; DB. 02] 

 Solution: ∫
0

𝜋/2
 cos2 𝑥𝑑𝑥 

=
1

2
∫
0

𝜋/2
 2cos2 𝑥𝑑𝑥 =

1

2
∫
0

𝜋/2
 (1 + cos 2𝑥) 

=
1

2
[𝑥 +

sin 2𝑥

2
]
0

𝜋/2

 

=
1

2
(
𝜋

2
+
1

2
sin 𝜋) −

1

2
(0 +

1

2
sin 0) 

=
𝜋

4
+
1

4
. 0 =

𝜋

4
 

(ii) Evaluate: ∫
𝟎

𝝅/𝟐
  𝐜𝐨𝐬𝟑 𝒙𝒅𝒙 

[SB. 06, 12; JB. 𝟎𝟕, 𝟎𝟗, 𝟏𝟑; DjB. 𝟏𝟑] 

 Solution: ∫
0

𝜋/2
 cos3 𝑥𝑑𝑥 =

1

4
∫
0

𝜋/2
 4cos3 𝑥 𝑑𝑥 

=
1

4
∫
0

𝜋/2
 (cos 3𝑥 + 3cos 𝑥)𝑑𝑥 

=
1

4
[
1

3
sin 3𝑥 + 3sin 𝑥]

0

𝜋/2

 

=
1

4
(
1

3
sin 

3𝜋

2
+ 3sin 

𝜋

2
) − 0 

=
1

4
(
1

3
(−1) + 3.1) =

1

4
(
−1 + 9

3
) =

1

4

8

3
=
2

3
 

(iii) Evaluate: ∫
𝟎

𝝅/𝟐
 𝐬𝐢𝐧𝟑 𝐱𝐝𝐱 

Solution: ∫
0

𝜋/2
 sin3 𝑥𝑑𝑥 

=
1

4
∫
0

𝜋/2
 (3sin 𝑥 − sin 3𝑥)𝑑𝑥 

 

=
1

4
[−3cos 𝑥 +

1

3
cos 3𝑥]

0

𝜋/2

 

=
1

4
{(−3cos 

𝜋

2
+
1

3
cos 

3𝜋

2
)

− (−3cos 0 +
1

3
cos 0)} 

= 0 −
1

4
(−3 +

1

3
) =

2

3
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(iv) Evaluate: ∫
𝟎

𝝅/𝟐
  𝐜𝐨𝐬𝟒 𝒙𝒅𝒙 ; 

Solution: cos4 𝑥 = (cos2 𝑥)2 =
1

4
(2 cos2 𝑥)2 

=
1

4
(1 + cos 2𝑥)2 

=
1

4
(1 + 2 cos 2𝑥 + cos2 2𝑥) 

=
1

4
+
1

2
cos 2𝑥 +

1

4
cos2 2𝑥 

=
1

4
+
1

2
cos 2𝑥 +

1

8
. 2 cos2 2𝑥 

=
1

4
+
1

2
cos 2𝑥 +

1

8
(1 + cos 4𝑥) 

=
1

4
+
1

2
cos 2𝑥 +

1

8
+
1

8
cos 4𝑥 

=
3

8
+
1

2
cos 2𝑥 +

1

8
cos 4𝑥 

∴ ∫
0

𝜋/2
  cos4 𝑥𝑑𝑥 

= ∫
0

𝜋/2
  (
3

8
+
1

2
cos 2𝑥 +

1

8
cos 4𝑥) 𝑑𝑥 

= [
3

8
𝑥 +

1

4
sin 2𝑥 +

1

32
sin 4𝑥]

0

𝜋
2

 

= (
3

8
.
𝜋

2
+
1

4
sin 𝜋 +

1

32
sin 2𝜋) − 0 

=
3𝜋

16
+ 0 + 0 =

3𝜋

16
 

4.(i)Evaluate: ∫
0

𝜋/2
𝐜𝐨 𝐬 𝟐𝒙 𝐜𝐨𝐬 𝟑𝒙𝒅𝒙 

|DB. 14; CB. 00; CtgB. 03| 

 Solution: ∫
0

𝜋/2
 cos 2𝑥 ⋅ cos 3𝑥𝑑𝑥 

=
1

2
∫
0

𝜋/2
 2cos 3𝑥 ⋅ cos 2𝑥𝑑𝑥 

=
1

2
∫
0

𝜋/2
 {cos (3𝑥 + 2𝑥) + cos (3𝑥 − 2𝑥)}𝑑𝑥 

=
1

2
∫
0

𝜋/2
 (cos 5𝑥 + cos 𝑥)𝑑𝑥 

=
1

2
[
1

5
sin 5𝑥 + sin 𝑥]

0

𝜋/2

 

=
1

2
(
1

5
sin 

5𝜋

2
+ sin 

𝜋

2
) − 0 =

1

2
(
1

5
+ 1) =

3

5
 

(ii) Evaluate: ∫
𝟎

𝝅/𝟐
 𝐬𝐢 𝐧 𝒙 𝐬𝐢𝐧 𝟐𝒙𝒅𝒙 [RB. 08: 

JB. 01,𝟎𝟖; 𝐂𝐭𝐠𝑩. 𝟎𝟐, 𝟎𝟔;𝐃𝐣𝐁. 𝟏𝟑] 

Solution: sin 𝑥 ⋅ sin 2𝑥 =
1

2
2 sin 2𝑥 sin 𝑥 

=
1

2
(cos (2𝑥 − 𝑥) − cos (2𝑥 + 𝑥))

=
1

2
(cos 𝑥 − cos 3𝑥) 

∴ ∫
𝟎

𝝅/𝟐
 sin 𝑥sin 2𝑥𝑑𝑥 

= ∫
𝟎

𝝅/𝟐
 
1

2
(cos 𝑥 − cos 3𝑥)𝑑𝑥 

=
1

2
[sin 𝑥 −

1

3
sin 3𝑥]

0

𝜋/2

 

=
1

2
(sin 

𝜋

2
−
1

3
sin 

3𝜋

2
) − 0 =

1

2
(1 +

1

3
)

=
1

2
×
4

3
=
2

3
 

(iii) Evaluate: ∫
𝟎

𝝅/𝟐
 𝐬𝐢𝐧𝟐 𝒙𝐬𝐢𝐧 𝟑𝒙𝒅𝒙 

[BB, 05; SB. 03; RB. 00; MB. 04]  

Solution: 

 sin2 𝑥 ⋅ sin 3𝑥 𝑑𝑥 =
1

2
2sin2 𝑥 ⋅ sin 3𝑥 

=
1

2
(1 − cos 2𝑥)sin 3𝑥 

=
1

2
sin 3𝑥 −

1

2
sin 3𝑥 ⋅ cos 2𝑥 

=
1

2
sin 3𝑥 −

1

4
2 sin 3𝑥 cos 2𝑥 

=
1

2
sin 3𝑥 −

1

4
{sin (3𝑥 + 2𝑥) + sin (3𝑥 − 2𝑥)} 

=
1

2
sin 3𝑥 −

1

4
(sin 5𝑥 + sin 𝑥) 

=
1

2
sin 3𝑥 −

1

4
sin 5𝑥 −

1

4
sin 𝑥 

∴ ∫
0

𝜋/2
 sin2 𝑥 ⋅ sin 3𝑥𝑑𝑥 

= ∫
0

𝜋/2
  (
1

2
sin 3𝑥 −

1

4
sin 5𝑥 −

1

4
sin 𝑥) 𝑑𝑥 

= [−
1

6
cos 3𝑥 +

1

20
cos 5𝑥 +

1

4
cos 𝑥]

0

𝜋/2
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= 0 − (−
1

6
+
1

20
+
1

4
) = −

2

15
 

5.(i)Evaluate: ∫
0

𝜋/2
 
𝒅𝒙

𝟏+𝐜𝐨𝐬 𝒙
 

[DB. 11; SB. 11; BB, 08; RB. 01]  

Solation: ∫
0

𝜋/2
 

𝑑𝑥

1+cos 𝑥
= ∫

0

𝜋/2
 

1

2cos2 
𝑥

2

𝑑𝑥 

=
1

2
∫
0

𝜋/2
 sec2 

𝑥

2
𝑑𝑥 =

1

2
[
tan 

𝑥
2

1
2

]

0

𝜋/2

 

= [tan 
𝑥

2
]
0

𝜋/2

= tan 
𝜋

4
− tan 0 = 1 − 0 = 1 

(ii) Evaluate: ∫
𝟎

𝝅/𝟒
 
𝒅𝒙

𝟏+𝐬𝐢𝐧 𝒙
 

[CB. 14; SB. 14; DB. 12; BB. 12, 14; RB. 10; JB. 08; 

DjR. 14, 10; BUET. 05-06]  

Solution: ∫
0

𝜋/4
 
𝑑𝑥

1+sin 𝑥
= ∫

0

𝜋/4
 
(1−sin 𝑥)

1−sin2 𝑥
𝑑𝑥 

= ∫
0

𝜋/4
 
1 − sin 𝑥

cos2 𝑥
𝑑𝑥 

= ∫
0

𝜋/4
  (

1

cos2 𝑥
−
sin 𝑥

cos2 𝑥
) 𝑑𝑥 

= ∫
0

𝜋/4
 (sec2 𝑥 − sec 𝑥 tan 𝑥)𝑑𝑥 

= [tan 𝑥 − sec 𝑥]0
𝜋/4

 

= (tan 
𝜋

4
− sec 

𝜋

4
) − (tan 0 − 𝑠𝑒𝑐0) 

= (1 − √2) + 1 = 2 − √2 

(iii) Evaluate: ∫
𝟎

𝝅/𝟑
 
𝒅𝒙

𝟏−𝐬𝐢𝐧 𝒙
 

[SB. 10;DB. 𝟎𝟏, 𝟎𝟖, 𝟎𝟗, 𝟏𝟑; JB. 

𝟎𝟗; 𝐂𝐭𝐠𝐁. 𝟎𝟏;𝐑𝐁. 𝟏𝟑] 

Solution: ∫
0

𝜋/3
 

1

1−sin 𝑥
𝑑𝑥 = ∫

0

𝜋/3
 
1+sin 𝑥

1−sin2 𝑥
𝑑𝑥 

= ∫
0

𝜋/3
 
1 + sin 𝑥

cos2 𝑥
𝑑𝑥

= ∫
𝑛

𝜋/3
  (

1

cos2 𝑥
+
sin 𝑥

cos2 𝑥
) 𝑑𝑥 

= ∫
0

𝜋/3
 (sec2 𝑥 + sec 𝑥tan 𝑥)𝑑𝑥

= [tan 𝑥 + sec 𝑥]0
𝜋/3

 

= (tan 
𝜋

3
+ sec 

𝜋

3
) − sec 0 = (√3 + 2) − 1

= √3 + 1 

6.(i) Evaluate: ∫
𝟎

𝝅/𝟒
 𝐭𝐚𝐧𝟐 𝒙𝐬𝐞𝐜𝟐 𝒙𝒅𝒙 [CB, 04, 06 

[DB. 𝟎𝟑, 𝟎𝟓, 𝟏𝟑; 𝐂𝐭𝐠𝐁, 𝟎𝟒, 𝟏𝟏} 

Solution: ∫
0

𝜋/4
  tan2 𝑥 sec2 𝑥 𝑑𝑥 

= ∫
0

1
 𝑧2𝑑𝑧 

ধরি, tan 𝑥 − 𝑧  

∴ sec2 𝑥𝑑𝑥 = 𝑑𝑧 

=
1

3
[𝑧3]0

1 

=
1

3
 

যখন , 𝑥 = 0 তখন , 𝑧 = 0  

যখন ,  𝑥 =
𝜋

4
 তখন ,  z=1 

 

  (ii) Evaluate: ∫
𝟎

𝝅/𝟒
 𝟒𝐭𝐚𝐧𝟑 𝒙𝐬𝐞𝐜𝟐 𝒙𝒅𝒙 

[DB. 11; BB. 11; CB. 09; SB. 13} 

Solution: ∫
0

𝜋/4
 4 tan3 𝑥 sec2 𝑥𝑑𝑥 

 = 4∫0
1
 𝑧3𝑑𝑧 = 4

1

4
[𝑧4]0

𝟏  ধরি,  tan 𝑥 = 𝑧

= 1 − 0  ∴ sec2 𝑥𝑑𝑥 = 𝑑𝑧
= 1   খন ,𝑥 = 0 েখন , 𝑧 = 0

 খন , 𝑥 =
𝜋

4
 েখন , 𝑧 = 1

 

(iii) Evaluate: ∫
𝟎

𝝅/𝟒
  𝐭𝐚𝐧𝟔 𝒙 𝐬𝐞𝐜𝟐 𝒙𝒅𝒙 

Solution: 

 ∫0
𝜋/4
 tan6 𝑥 ⋅ sec2 𝑥 𝑑𝑥 

ধরি, tan 𝑥 = 𝑧  

∴ sec2 𝑥𝑑𝑥 = 𝑑𝑧  

 খন , 𝑥 = 0 তখন , z = 0 

= ∫0
1
 𝑧6𝑑𝑧  খন , x = 

𝜋

4
 েখন , 𝑧 = 1 

=
1

7
[𝑧7]0

1 =
1

7
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(iv) Evaluate: ∫
𝟎

𝝅/𝟒
 (𝐭𝐚𝐧𝟑 𝒙 + 𝐭𝐚𝐧 𝒙)𝒅𝒙 

[CB. 08; JB, 01,05 | 

 Solution: ∫
0

𝜋/4
 (tan3 𝑥 + tan 𝑥)𝑑𝑥 

∫
0

𝜋/4
 tan 𝑥(tan2𝑥 + 1)𝑑𝑥 

ধরি,tan 𝑥 = 𝑧  

∴ sec2𝑥𝑑𝑥 = 𝑑𝑧 

= ∫
0

𝜋/4
  tan 𝑥 sec2 𝑥 𝑑𝑥  

= ∫
0

1
 𝑧𝑑𝑧 =

1

2
[𝑧2]0

1 =
1

2
 

(v) Evaluate: ∫
𝝅/𝟑

𝝅/𝟐
 
𝐜𝐨𝐬𝟓 𝒙

𝐬𝐢𝐧𝟕 𝒙
 𝐝𝒙 [DB. 12; DjB. 11; 

CtgB. 08; RB. 07; JB. 05; BUET, 09-10] 

Solution: ∫
𝝅/𝟑

𝝅/𝟐
 
cos5 𝑥

sin7 𝑥
𝑑𝑥 

= ∫
𝜋/3

𝜋/2
 
cos5 𝑥

sin5 𝑥

1

sin2 𝑥
𝑑𝑥 

ধরি, cotx=z 

−cosec2𝑥𝑑𝑥 = 𝑑𝑧 

cosec2𝑥𝑑𝑥 = −𝑑𝑧 

= ∫
𝜋/3

𝜋/2
cot5 𝑥 cosec2𝑥𝑑𝑥 

 খন , 𝑥 = 𝝅/𝟐 

তখন , z = 0 

 খন , 𝑥 = 𝝅/𝟑 

তখন , z =
1

√3
 

=∫
𝜋/3

𝜋/2
− 𝑧5𝑑𝑧 

= −{0 −
1

6
(
1

√3
)
6

} =
1

6

1

27
=

1

162
 

(vi) Evaluate: ∫
0

1
 
𝟏+𝒙

𝟏+𝒙𝟐
𝒅𝒙 KCB. 01,02,12; 

SB. 𝟎𝟐, 𝟎𝟓, 𝟏𝟒; DB. 09; DjB. 11; BB. 07; 𝑪𝐭𝐠 𝑩. 11] 

Solution: ∫
0

1
 
1+𝑥

1+𝑥2
𝑑𝑥 = ∫

0

1
 
1

1+𝑥2
+ ∫

0

1
 
𝑥

1+𝑥2
𝑑𝑥 

= ∫
0

1
 
1

1 + 𝑥2
𝑑𝑥 +

1

2
∫
0

1
 
2𝑥

1 + 𝑥2
𝑑𝑥 

= [tan−1 𝑥]0
1 +

1

2
[ln |1 + 𝑥2|]0

1 

= (tan−1 1 − 0) +
1

2
(ln |2| − ln |1|}

=
𝜋

4
+
1

2
ln 2 

(vii) Evaluate: ∫
𝟎

𝟐
 
𝒅𝒙

√𝒂𝟐−𝒙𝟐
 

Solution:     ∫
0

𝑎
 
𝑑𝑥

√𝑎2−𝑥2
= [sin−1 

𝑥

𝑎
]
0

𝑎

           

= sin−1 1 − 0 =
𝜋

2
 

viii)Evaluate: ∫
𝟎

𝟏
 
𝒅𝒙

√𝟒−𝟑𝒙𝟐
  [DB. 𝟎𝟑; CB. 01] 

Solution: ∫
0

1
 
𝑑𝑥

√4−3𝑥2
 

=
1

√3
∫
0

1
 

𝑑𝑥

√(
2

√3
)
2

− 𝑥2

=
1

√3
[sin−1 

√3𝑥

2
]
0

1

 

=
1

√3
[sin−1 (

√3

2
) − 0] =

1

√3
⋅
𝜋

3
=

𝜋

3√3
 

(ix) Evaluate: ∫
𝟎

𝟏
 
𝒅𝒙

√𝟐𝒙−𝒙𝟐
 

[CUET. 11-12; RUET. 12-13; KUET. 12-13} 

Solution: ∫
0

1
 
𝑑𝑥

√2𝑥−𝑥2
= ∫

0

1
 

𝑑𝑥

√1−1+2𝑥−𝑥2
 

= [sin−1 (𝑥 − 1)]0
1 = [sin−1 (𝑥 − 1)]0

1 

= [sin−1 0 − sin−1 (−1)] =
𝜋

2
 

7.(i) Evaluate: ∫
𝟎

𝟏
 
𝒙𝒅𝒙

√𝟏−𝒙𝟐
 

[RB. 12; DB, 𝟎𝟕; 𝐉𝐁.10] 

Solution: ∫
0

1
 
𝑥𝑑𝑥

√1−𝑥2
 

 ধরি, 1 − 𝑥2 = 𝑧
 ∴ −2𝑥𝑑𝑥 = 𝑑𝑧 

⇒ xdx = −
d𝑧

2
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= ∫
1

0
 
(−
1

2
 d𝑧)

√𝑧
   If 𝑥 = 0 then 𝑧 = 1

  If 𝑥 = 1 then 𝑧 = 0
 

= −∫
1

0
 
1

2√𝑧
dz         

= −[√𝑧]1
0 = −(0 − 1) = 1  

(ii) Evaluate: ∫
𝟎

𝟏
 
𝒙𝒅𝒙

√𝟒−𝒙𝟐
 

[RB. 10; BB. 10; CB. 05, 10]  

Solution: ∫
0

1
 
𝑥𝑑𝑥

√4 − 𝑥2
 

= ∫
4

3
 
−
1
2
𝑑𝑧

√𝑧
 

= −∫
4

3
 
1

2√𝑧
𝑑𝑧 

= −[√𝑧]4
3 

= −(√3 − √4) 

= 2 − √3 

(iii) Evaluate: ∫
𝟎

𝟐
 
𝒙𝒅𝒙

√𝟗−𝟐𝒙𝟐
; [BUET, 09-10, DB. 15 

CtgB. 14; SB. 14; CB. 12; BB. 10;JB, 02; 

 Solution: ∫
0

2
 
𝑥𝑑𝑥

√9−2𝑥2
   

= ∫
9

1 (−
1
4
𝑑𝑧)

√𝑧
 

= −
1

4
× 2∫

9

1
 
1

2√𝑧
𝑑𝑧 

= −
1

2
[√𝑧]9

1 

= −
1

2
(1 − 3) 

= 1 

(iv) Evaluate: ∫
𝟎

𝟏
 𝒙𝟑√𝟏 + 𝟑𝒙𝟒𝒅𝒙 

[JB. 𝟏𝟐; 𝐒𝐁, 𝟎𝟖, 𝟏𝟐; 𝐂𝐁, 𝟎𝟕, 𝟏𝟎; 

RB, 05, 07, 𝟎𝟗; BB, 04, 09] 

Solution: ∫
0

1
 𝑥3√1 + 3𝑥4𝑑𝑥 

= ∫
1

4
 
1

12
√𝑧𝑑𝑧  

=
1

12
[
2

3
𝑧
3
2]
1

4

 

=
1

12
⋅
2

3
(4
3
2 − 1

3
2) 

=
1

18
(23 − 1) 

    =
7

18
   

 8(i) Evaluate: ∫
𝟎

𝝅/𝟐
  𝐜𝐨𝐬𝟑 𝒙 𝐬𝐢𝐧 𝒙𝒅𝒙 

[BB. 𝟏𝟏;𝐃𝐣𝐁, 𝟏𝟎;𝐃𝐁, 𝟎𝟑] 

=∫
𝟎

𝝅/𝟐
  𝐜𝐨𝐬𝟑 𝒙 𝐬𝐢 𝐧 𝒙𝒅𝒙 

 

= −
1

6
(0 − 1) =

1

6
  

 

 8(ii) Evaluate: ∫
𝟎

𝝅

𝟐   (𝟏 + 𝐜𝐨 𝐬 𝒙)𝟐𝐬𝐢 𝐧 𝒙𝒅𝒙 

[𝐂𝐭𝐠𝐁, 𝟏𝟏; 𝐒𝐁, 𝟎𝟐; 𝐁𝐔𝐄𝐓. 𝟎𝟖 − 𝟎𝟗] 

 Let, 4 − 𝑥2 = 𝑧

 ∴ −2𝑥𝑑𝑥 = 𝑑𝑧

 ⇒ 𝑥𝑑𝑥 = −
𝑑𝑧

2
 If 𝑥 = 0 then 𝑧 = 4
 If 𝑥 = 1 then 𝑧 = 3

 

 ধরি, 1 + 3𝑥4 = 𝑧 

⇒ 12𝑥3𝑑𝑥 = 𝑑𝑧 

∴ 𝑥3𝑑𝑥 =
1

12
𝑑𝑧 

𝑥 = 0 হডল, 𝑧 = 1 

 𝑥 = 1 হডল, 𝑧 = 4 

 

 

     ধরি, cosx= z 

∴ −sinx𝑑𝑥 = 𝑑𝑧 

  x=0  হডল,   z=1 

 𝑥 =
𝜋

2
 হডল,   𝑧 = 0 

 

ধরি, 1 + cos𝑥 = 𝑧 

⇒ −sin 𝑥𝑑𝑥 = 𝑑𝑧 

  x=0  হডল, , z=2 

 𝑥 =
𝜋

2
 হডল,   𝑧 = 1 

 ধরি, 9 − 2𝑥2 = 𝑧
⇒ −4𝑥𝑑𝑥 = 𝑑𝑧

∴ 𝑥𝑑𝑥 = −
1

4
𝑑𝑧

 If 𝑥 = 0 then 𝑧 = 9
 If 𝑥 = 2 then 𝑧 = 1
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Solution: ∫
0

𝜋

2   (1 + cos 𝑥)2 sin 𝑥𝑑𝑥 

= −∫
2

1

  𝑧2𝑑𝑧 = −
1

3
[𝑧3]2

1  

= −
1

3
(1 − 23) 

=
7

3
 

 (iii) Evaluate: ∫
𝟎

𝝅/𝟐
 
𝐜𝐨𝐬 𝒙

𝟏+𝐬𝐢𝐧𝟐 𝒙
𝒅𝒙 

[RB. 13; SB. 13]  

Solution: 

∫
𝟎

𝝅/𝟐
 
cos𝑥dx

1+sin2 𝑥
 

= [tan−1 𝑧]0
1 

= (tan−1 1 − 0) 

=
𝜋

4
 

(iv) Evaluate: ∫
𝟎

𝝅/𝟐
 
𝐜𝐨𝐬 𝒙𝒅𝒙

𝟗− 𝐬𝐢𝐧𝟐 𝒙
 

[CB. 𝟏𝟎;𝐁𝐁, 𝟏𝟎; 𝐃𝐁, 𝟎𝟓; 𝐂𝐭𝐠𝐁. 𝟎𝟗;𝐃𝐣𝐁. 𝟏𝟑] 

Solution: ∫0
𝜋/2
 
cos 𝑥𝑑𝑥

9−sin2 𝑥
= ∫0

1
 
𝑑𝑧

9−𝑧2
 

=
1

2.3
[ln |

3 + 𝑧

3 − 𝑧
|]
0

1

 

=
1

6
ln|2| −

1

6
ln 1 

=
1

6
ln 2 

 (v) Evaluate: 

∫
0

𝜋/2
  𝐜𝐨𝐬𝟓 𝒙𝒅𝒙 

[BIT. 95-96] 

Solution: 

∫
0

𝜋/2
  cos5 𝑥 𝑑𝑥 

= ∫
0

𝜋/2
  cos4 𝑥 ⋅ cos 𝑥 𝑑𝑥 

= ∫
0

𝜋/2
 (cos2 𝑥)2 cos 𝑑𝑥 

= ∫
0

𝜋/2
 (1 − sin2 𝑥)2 ⋅

cos 𝑥𝑑𝑥 

= ∫
0

1
 (1 − 𝑧2)2𝑑𝑧      

= ∫
0

1
 (1 − 2𝑧2 + 𝑧4)𝑑𝑧 

= [𝑧 − 2
𝑧3

3
+
𝑧5

5
]
0

1

 

  = (1 − 2

3
+
1

5
) − (0 − 0 + 0) 

=
15 − 10 + 3

15
=
8

15
 

(vi) Evaluate: ∫
𝟎

𝝅/𝟐
 
𝐜𝐨𝐬𝟑 𝒙

√𝐬𝐢𝐧𝐱
𝒅𝒙 

[RB.12; CtgB. 𝟏𝟎; 𝐁𝐁. 𝟏𝟎] 

Solution: ∫
0

𝜋/2
 
cos3 𝑥

√sin 𝑥
dx = ∫

0

𝜋/2
 
cos2 𝑥⋅cos 𝑥

√sin 𝑥
dx 

= ∫
0

𝜋/2
 
(1 − sin2 𝑥) ⋅ cos 𝑥

√sin 𝑥
𝑑𝑥 

= ∫
0

1
 
(1−𝑧2)⋅𝑑𝑧

√𝑧
    

= ∫
0

1
  (𝑧−

1
2 − 𝑧

1
2) 𝑑𝑧 

= [2√𝑧 −
2

5
𝑧
5
2]
0

1

 

= (2 −
2

5
) − 0 =

8

5
 

 ধরি, sin 𝑥 = 𝑧
 ∴ cos 𝑥𝑑𝑥 = 𝑑𝑧
𝑥 = 0 হডল,   𝑧 = 0

 𝑥 =
𝜋

2
 হডল,   𝑧 = 1

 

      ধরি, sin 𝑥 = 𝑧  

∴ cos 𝑥𝑑𝑥 = 𝑑𝑧 

  𝑥 = 0 then 𝑧 = 0 

𝑥 =
𝜋

2
 then 𝑧 = 1 

      ধরি, sin 𝑥 = 𝑧  

∴ cos 𝑥𝑑𝑥 = 𝑑𝑧 

 𝑥 = 0 হডল, 𝑧 = 0 

 𝑥 =
𝜋

2
 হডল,   𝑧 = 1 

ধরি, sin𝑥 = 𝑧 

∴ cosx 𝑑𝑥 − d𝑥 

 𝑥 = 0 হডল,   𝑧 = 0

 𝑥 =
𝜋

2
 হডল,   𝑧 = 1
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(vii) Evaluate: ∫
𝟎

𝝅/𝟐
 𝐜𝐨𝐬𝟑 𝒙√𝐬𝐢𝐧 𝒙𝒅𝒙 

[RB. 14; DB. , 𝟎𝟔, 𝟏𝟒; JB02,𝟏𝟐;CB𝟏𝟏;. 

𝐒𝐁, 𝟎𝟖,𝟏𝟏, 𝟏𝟑; BB,𝟎𝟗, 𝟏𝟒; BUET. 𝟏𝟎 − 𝟏𝟏] 

Solution: ∫
0

𝜋/2
 cos3 𝑥√sin 𝑥𝑑𝑥 

= ∫
0

𝜋/2
cos2 𝑥√sin 𝑥 ⋅ cos 𝑥𝑑𝑥 

= ∫
0

𝜋/2
 (1 − sin2 𝑥)√sin 𝑥 ⋅ cos 𝑥𝑑𝑥 

= ∫
0

1
 (1 − 𝑧2)𝑧

1

2𝑑𝑧   

= ∫
0

1
  (𝑧

1
2 − 𝑧

5
2) 𝑑𝑧 

= [
2

3
𝑧
3
2 −

2

7
𝑧
2
2]
0

1

 

 

= (
2

3
−
2

7
) =

8

21
 

 

(viii) Evaluate: ∫
𝟎

𝝅/𝟐
 √𝐜𝐨𝐬 𝒙𝐬𝐢𝐧𝟑 𝒙𝒅𝒙 

[SB. 13; JB. 𝟏𝟎; 𝐂𝐭𝐠𝐁, 𝟎𝟏, 𝟎𝟗; 

BB. 𝟏𝟑; RB. 08; CB. 13]  

Solution: ∫
0

𝜋/2
 √cos 𝑥sin3 𝑥𝑑𝑥 

= ∫
0

𝜋/2
 √cos 𝑥sin2 𝑥 ⋅ sin 𝑥𝑑𝑥 

= ∫
0

𝜋/2
 √cos 𝑥(1 − cos2 𝑥) ⋅ sin 𝑥 𝑑𝑥 

=∫
1

0
√z(1 − 𝑧2)(−𝑑𝑧) 

 = −∫
1

0
  (𝑧

1
2 − 𝑧

5
2) 𝑑𝑧 

= − [
2

3
𝑧
3
2 −

2

7
𝑧
7
2]
1

0

 

= −(
2

7
−
2

3
) =

2

3
−
2

7
 

= 
8

21
 

9i)Evaluate: ∫
𝟏

𝟑
 
𝟏

𝒙
𝐜𝐨𝐬 (𝐥𝐧 𝒙)𝒅𝒙 } 

[DB. 𝟎𝟖; 𝐂𝐁, 𝟏𝟒, 𝟏𝟑, 𝟎𝟖; 𝐉B 12] 

Solution: 

∫
1

3
 
1

𝑥
cos (ln 𝑥)𝑑𝑥 

= ∫
0

ln 3
 cos 𝑧 d𝑧   

[sinz]0
ln 3 

= sin (ln 3) − 0 = sin (ln 3) 

9(ii) Evaluate: ∫𝟏
𝟐
 

𝒅𝒙

𝒙(𝟏+𝐥𝐧 𝒙)𝟐
 

[DjB. 14; CB.𝟏𝟐, 𝟏𝟑; 𝐉𝐁, 10. 12:DB. 𝟏𝟒, RB. 13]  

Solution: ∫𝟏
𝟐
 

𝑑𝑥

𝑥(1+ln 𝑥)2
 

= ∫𝟏
𝟑
 
1

𝑧2
𝑑𝑧    

= [−
1

𝑧
]
1

3

 

= (−
1

3
) − (−1)  

= 1 −
1

3
=
2

3
  

9(iii) Evaluate: 

∫𝟏
𝟐
 𝒙𝟐𝒆𝒙

𝟑

𝒅𝒙 

[BB. 02,𝟏𝟎; RB, 

04,𝟎𝟔; DB, 01} 

Solation: ∫𝟏
𝟐
 𝑥2𝑒𝑥

3

𝑑𝑥 

= ∫𝟏
𝟖
 
1

3
𝑒z𝑑𝑧  

=
1

3
 [ez]1

8   

=
1

3
(𝑒8 − 𝑒1) =

1

3
(e8 − e) 

ধরি, sin𝑥 = 𝑧 

∴ cos 𝑥𝑑𝑥 = 𝑑𝑧 

 𝑥 = 0 হডল,   𝑧 = 0 

 𝑥 =
𝜋

2
, হডল,   𝑧 = 1 

ধরি, cos𝑥 = 𝑧 

⇒ −sin 𝑥𝑑𝑥 = 𝑑𝑧 

 𝑥 = 0 হডল, 𝑧 = 1 

 𝑥 =
𝜋

2
 হডল,   𝑧 = 0 

ধরি, ln x=z 

∴
1

𝑥
𝑑𝑥 = 𝑑𝑧 

 𝑥 − 1 হডল,   𝑧 = 0 

 𝑥 = 3 হডল,   𝑧 = ln 3 

 ধরি, 1 + ln 𝑥 = 2 

∴
1

𝑥
𝑑𝑥 = 𝑑𝑧 

 𝑥 = 1 হডল,   𝑥 = 1

 𝑥 = 𝑒2 হডল,   𝑧 = 3
 

ধরি,, 𝒙𝟑 = 𝒛 

3 𝑥2𝑑𝑥 = 𝑑𝑧 

 ∴ 𝑥2𝑑𝑥 =
1

3
𝑑𝑧

𝑥 = 1 হডল,   𝑧 = 1
𝑥 = 2 হডল,   𝑧 = 8
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9(iv) Evaluate: ∫
𝟎

𝟏
 𝐱𝐞𝒙

𝟐
𝐝𝐱  [DB, 

09,𝟏𝟑; 𝐂𝐁, 𝟏𝟐, 𝟏𝟑; 

CtgB. 06,𝟏𝟐;𝐃𝐣𝐁. 𝟏𝟑, 𝟏𝟐; 𝐒𝐁, 𝟎𝟑, 𝟎𝟕, 𝟏𝟎] 

 Solution: ∫
𝟎

𝟏
 𝑥𝑒𝑥

2
𝑑𝑥 

= ∫
0

1
 
1

2
𝑒z𝑑𝑧 

=
1

2
[𝑒z]0

1 

=
1

2
(𝑒1 − 𝑒0) 

=
1

2
(𝑒 − 1) 

10(i) Evaluate: ∫
0

1
  𝒅𝒙
𝒆𝒙+𝒆−𝐱

  [DB. 14; BB.13; RB. 

03,𝟏𝟐; CB. 08; 

SB. 𝟎𝟕; BB. 12] 

Solution: ∫
0

1
  𝑑𝑥
𝑒𝑥+𝑒−𝑥

 

= ∫0
1
 
𝑒𝑥𝑑𝑥

(𝑒𝑥)2+1
         [𝒆𝒙দ্বািা লব ও হিডে গুন েরি] 

∴ ∫
0

1
 
𝑑𝑧

𝑧2 + 1
 

= [tan−1 𝑧]1
𝑒  

= tan−1 𝑒 − tan−1 1 

= tan−1 𝑒 −
𝜋

4
 

10(ii)Evaluate: ∫
𝟎

𝟏
 
𝐬𝐢𝐧−𝟏 𝒙

√𝟏−𝒙𝟐
𝒅𝒙 

[DjB. 09, BB. 𝟎𝟖; SB. 07; JB. 04]  

Solution: ∫
0

1
 
sin−1 𝑥

√1−𝑥2
𝑑𝑥 

= ∫
0

𝜋/2
 𝑧𝑑𝑧  

= [
1

2
𝑧2]

0

𝜋/2

 

=
1

2
(
𝜋

2
)
2

=
𝜋2

8
 

10(iii) Evaluate: ∫
𝟎

𝟏
 
𝐭𝐚𝐧−𝟏 𝒙

𝟏+𝒙𝟐
𝒅𝒙 

[JB.13: BUET.09-10] 

 Solution: ∫
𝟎

𝟏 tan−1 𝑥

1+𝑥2
𝑑𝑥 

= ∫
0

𝜋/4
 𝑧𝑑𝑧  

= [
𝑧2

2
]
0

𝜋
4

  

 =
(
𝜋

4
)
2

2
− 0 =

𝜋2

32
   

10(iv) Evaluate: ∫
𝟎

𝟏
 
(𝐭𝐚𝐧−𝟏 𝒙)

𝟐

𝟏+𝒙𝟐
𝒅𝒙   [BB, 06,12; 

DB, 05, 11; CB. 11, 13;JB, 10; SB, 06,10] 

 Solution: ∫
0

1
 
(tan−1 𝑥)

2

1+𝑥2
𝑑𝑥. 

= ∫
0

𝜋/4
 𝑧2𝑑𝑧 

= [
𝑧3

3
]
0

𝜋
4

 

=
(
𝜋
4
)
3

3
− 0 

 ধরি, 𝑥2 = 𝑧
 ⇒ 2𝑥𝑑𝑥 = 𝑑𝑧

 ∴ 𝑥𝑑𝑥 =
1

2
𝑑𝑧

𝑥 = 0 হডল,   𝑧 = 0
𝑥 = 1 হডল,   𝑧 = 1

 

ধরি, 𝑒𝑥 = 𝑧 ∴ 𝑒𝑥𝑑𝑥 = 𝑑𝑧 

𝑥 = 0 হডল, 𝑧 = 𝑒0 = 1 

 𝑥 = 1 হডল,   𝑧 = 𝑒1 = 𝑒 

ধরি, sin−1 𝑥 = 𝑧 

∴
𝑑𝑥

√1 − 𝑥2
= 𝑑𝑧 

 𝑥 = 0 হডল,   𝑧 = 0 

 𝑥 = 1 হডল,   𝑧 =
𝜋

2
 

 

ধরি, tan−1 𝑥 = 𝑧 

∴
𝑑𝑥

1 + 𝑥2
= 𝑑𝑧. 

 𝑥 = 1 হডল,   𝑧 =
𝜋

4
 

    x = 0  হডল,    Z = 0 

ধরি, tan−1 𝑥 = 𝑧 

∴
𝑑𝑥

1 + 𝑥2
= 𝑑𝑧. 

 𝑥 = 1 হডল,    𝑧 =
𝜋

4
 

   x = 0  হডল,     Z = 0 
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11 (i )Evaluate: ∫
𝟎

𝟒
 𝒚√𝟒 − 𝒚 dy 

[SB. 14; DB. 10,12; 𝐂𝐭𝐠𝐁, 𝟏𝟎, 𝟏𝟒; 

DjB. 10; RB. 07; BB. 05; RB. 13] 

Solution: ∫
0

4
 𝑦√4 − 𝑦𝑑𝑦 

= ∫
2

0
 (4 − 𝑧2) ⋅ 𝑧(−2𝑧𝑑𝑧) 

= −2∫
2

0
 (4 − 𝑧2)𝑧2𝑑𝑧  

=− 2∫
2

0
(4𝑧2 − 𝑧4) 𝑑𝑧 

= −2 [
4𝑧3

3
−
𝑧5

5
]
2

0

 

= - 2 

11(ii)Evaluate:∫
𝟎

𝟒
 √𝟏𝟔 − 𝐱𝟐𝐝𝐱 

[RB. 𝟏𝟒; 𝐁𝐁, 𝟏𝟒; 𝐂𝐁, 𝟎𝟑, 𝟏𝟏; 

SB. 𝟎𝟗, 𝟏𝟏, 𝟏𝟑; 𝐉𝐁, 05] 

Solution: ∫
𝟎

𝟒
 √16 − 𝑥2𝑑𝑥 

= ∫
0

𝜋/2
 √16 − 16 sin2 𝜃 4 cos 𝜃𝑑𝜃  

= ∫
0

𝜋/2
 √16(1 − sin2 𝜃)4cos 𝜃𝑑𝜃  

= ∫0
𝜋/2
 4√cos2 𝜃 ⋅ 4cos 𝜃d𝜃 

=
16

2
∫
0

𝜋2
 2cos2 𝜃𝑑𝜃 

= 8∫
0

𝜋/
 (1 + cos 2𝜃)𝑑𝜃 

= 8 [𝜃 +
1

2
sin 2𝜃]

0

𝜋/2

 

= 8 {(
𝜋

2
+
1

2
sin 𝜋) − 0}

= 4𝜋 

 

 

11(iii)Evaluate: ∫
−𝟏

𝟏
 𝒙𝟐√𝟒 − 𝒙𝟐𝒅𝒙 

[JB. 05, 09; DB. 08; BB. 08; 𝐂𝐭𝐠𝐁, 𝟎𝟑] 

  Solution: 

∫
−1

1
 𝑥2√4 − 𝑥2𝑑𝑥 

 

= ∫
−𝜋/6

𝜋/6
 4sin2 𝜃√4 − 4sin2 𝜃 ⋅ 2cos 𝜃𝑑𝜃 

= ∫−𝜋
𝜋/6
 16 sin2 𝜃 cos2 𝜃𝑑𝜃 

= 4∫−𝜋/6
𝜋/6

 (2sin 𝜃cos 𝜃)2𝑑𝜃 

=4∫−𝜋/6
𝜋/6

  (sin 2𝜃)2 

=𝟐∫
−𝜋/6

𝜋/6
  2 sin2 2𝜃   

=2∫−𝜋/6
𝜋/6

 (1 − cos 4𝜃) 

=2[𝜃 +  
sin 4𝜃

4
]
−𝜋/6

𝜋

6
 

=2[
𝜋

6
 +
sin

4𝜋

6

4
  - {  −

𝜋

6
  -  

sin
4𝜋

6

4
  }] 

=2 [
𝜋

6
 + 2 sin

2𝜋

3
 ] 

11(iv)Evaluate: ∫
1

2
  

𝒅𝒙

𝒙𝟐√𝟒−𝒙𝟐
  [RUET, 04-05] 

Solution: 

∫1
2
 

𝑑𝑥

𝑥2 √4−𝑥2
 

 

= ∫
𝜋/6

𝜋/2
 

2 cos 𝜃𝑑𝜃

(2sin 𝜃)2 ⋅ √4 − 4 sin2 𝜃
 

= ∫
𝜋/6

𝜋/2
 
2 cos𝜃𝑑𝜃

4 sin2 𝜃.2 cos𝜃
   

ধরি, 4 − 𝑦 = 𝑧2  

⇒ 𝑦 = 4 − 𝑧2 

∴ 𝑑𝑦 = −2𝑧 d𝑧 

𝑦 = 0 হডল,    𝑧 = 2  

𝑦 = 4 হডল,    𝑧 = 0 

ধরি, 𝑥 = 4sin𝜃 

∴ 𝑑𝑥 = 4 cos 𝜃𝑑𝜃 

 𝑥 = 0 হডল,    𝜃 = 0 

 𝑥 = 4 হডল,    𝜃 =
𝜋

2
 

ধরি, 𝑥 = 2sin 𝜃 

∴ 𝑑𝑥 = 2cos 𝜃𝑑𝜃 

 𝑥 = −1 হডল,    𝜃 = −
𝜋

6
 

 𝑥 = 1 হডল,   𝜃 =
𝜋

6
 

 

ধরি, 𝑥 = 2sin 𝜃 

∴ 𝑑𝑥 = 2cos 𝜃𝑑𝜃 

𝑥 = 1 হডল,    𝜃 =
𝜋

6
 

 𝑥 = 2 হডল,    𝜃 =
𝜋

2
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=
1

4
∫
𝜋/6

𝜋/2
cosec2𝜃 

=
1

4
[−cot 𝜃]𝜋/6

𝜋/2
  

= −
1

4
[cot 

𝜋

2
− cot 

𝜋

6
] 

= −
1

4
[0 − √3] =

√3

4
 

11(v)Evaluate: ∫
𝟏

√𝒆
 𝒙𝐥𝐧 𝒙𝒅𝒙 

Solution: ∫ 𝑥ln 𝑥𝑑𝑥 

= ln 𝑥∫ 𝑥𝑑𝑥 − ∫ {
𝑑

𝑑𝑥
(ln 𝑥)∫ 𝑥𝑑𝑥} 𝑑𝑥 

=
𝑥2

2
ln 𝑥 − ∫

1

𝑥
⋅
𝑥2

2
𝑑𝑥 

=
𝑥2

2
ln 𝑥 − ∫

x

2
𝑑𝑥 

=
𝑥2

2
ln 𝑥 −

1

2
⋅
𝑥2

2
=
1

2
(𝑥2ln 𝑥 −

𝑥2

2
) 

∴ ∫
1

√𝑒
 𝑥ln 𝑥𝑑𝑥 =

1

2
[𝑥2ln 𝑥 −

𝑥2

2
]
1

√𝑒

 

=
1

2
{(𝑒 ⋅ ln √𝑒 −

𝑒

2
) − (0 −

1

2
)} 

=
1

2
{(
1

2
𝑒 −

𝑒

2
) +

1

2
} =

1

4
 

11(vi) Evalaate: ∫
𝟐

𝟒
 𝐥 𝐧 𝟐𝒙  𝒅𝒙 [BB, 14,𝟎𝟗; JB. 34] 

Solufion: ∫ ln2𝑥 𝑑𝑥 

= ln2𝑥∫ 𝑑𝑥 − ∫ {
𝑑

𝑑𝑥
(ln 2𝑥)∫ 𝑑𝑥} 𝑑𝑥 

= 𝑥 ln2𝑥 − ∫ (
1

2𝑥
× 2𝑥) 𝑑𝑥 = 𝑥 ln2𝑥 − 𝑥 

∴ ∫
2

4
  ln 2𝑥 𝑑𝑥 = [𝑥 ln2𝑥 − 𝑥]2

4 

= (4ln 8 − 4) − (2ln 4 − 2) 

= 4ln 23 − 4 − 2ln 22 + 2 

= 12ln 2 − 4ln 2 − 2 

= 8ln 2 − 2 

11(vii) Evaluate: ∫
𝟎

𝟏
 𝐥𝐧 (𝒙𝟐 +

𝟏)𝒅𝒙 [𝑪𝐭𝐠𝐁, 𝟏𝟒; DB. 07] 

Solution: ∫ ln (𝑥2 + 1)𝑑𝑥 

= ln (𝑥2 + 1)∫ 𝑑𝑥 − ∫ (
𝑑

𝑑𝑥
ln (𝑥2 + 1)∫ 𝑑𝑥} 𝑑𝑥 

= 𝑥 ln(𝑥2 + 1) − ∫
1

𝑥2 + 1
 . 2𝑥 ⋅ 𝑥𝑑𝑥 

= 𝑥ln (𝑥2 + 1) − ∫
2𝑥2

𝑥2 + 1
𝑑𝑥 

= 𝑥ln (𝑥2 + 1) − 2∫
(𝑥2 + 1) − 1

𝑥2 + 1
𝑑𝑥 

= 𝑥ln (𝑥2 + 1) − 2∫ (1 −
1

1 + 𝑥2
) 𝑑𝑥 

= 𝑥ln (𝑥2 + 1) − 2𝑥 + 2tan−1 𝑥 

∴ ∫
0

1
 ln (𝑥2 + 1)𝑑𝑥 

= [𝑥ln (𝑥2 + 1) − 2𝑥 + 2tan−1 𝑥]0
1 

= ln 2 − 2 + 2tan−1 1 − 0 = ln |2| − 2 + 2
𝜋

4
 

= ln2 − 2 +
𝜋

2
 

11(viii) Evaluate: ∫
𝟏

√𝟑
 𝐱𝐭𝐚𝐧−𝟏 𝐱𝐝𝐱 |CB. 14 ; 

RB. 𝟎𝟖, 𝟏𝟐, 𝟏𝟑; 𝐂𝐭𝐠𝐁. 𝟎𝟖; 𝟏𝟐;𝐃𝐣𝐁.12 ] 

Solution: ∫ 𝑥tan−1 𝑥𝑑𝑥 

= tan−1 𝑥∫ 𝑥𝑑𝑥 − ∫ {
𝑑

𝑑𝑥
(tan−1 𝑥)∫ 𝑥𝑑𝑥} 𝑑𝑥 

=
1

2
𝑥2tan−1 𝑥 −

1

2
∫

𝑥2

1 + 𝑥2
𝑑𝑥 

=
1

2
𝑥2tan−1 𝑥 −

1

2
∫
(1 + 𝑥2 − 1)

1 + 𝑥2
𝑑𝑥 

=
1

2
𝑥2tan−1 𝑥 −

1

2
∫ 𝑑𝑥 +

1

2
∫

𝑑𝑥

1 + 𝑥2
 

=
1

2
𝑥2tan−1 𝑥 −

1

2
𝑥 +

1

2
tan−1 𝑥 

∴ ∫
1

√3
 𝑥tan−1 𝑥𝑑𝑥 

= [
1

2
𝑥2tan−1 𝑥 −

1

2
𝑥 +

1

2
tan−1 𝑥]

1

√3
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= (
1

2
⋅ 3tan−1 √3 −

1

2
⋅ √3 +

1

2
tan−1 √3) 

−(
1

2
tan−1 1 −

1

2
+
1

2
tan−1) 

=(
3

2

𝜋

3
−
√3

2
+
1

2

𝜋

3
) − (

1

2
⋅
𝜋

4
−
1

2
+
1

2

𝜋

4
) 

= (
2𝜋

3
−
√3

2
) − (

𝜋

4
−
1

2
) =

5𝜋

12
−
√3

2
+
1

2
 

=
5𝜋

12
−
√3

2
+
1

2
=
1

12
(5𝜋 − 6√3 + 6) 

11 (ix) Evaluate: ∫
𝟏

√𝟑
 𝒙 𝐜𝐨𝐭−𝟏 𝒙𝒅𝒙 

Solution: ∫ 𝑥cot−1 𝑥 𝑑𝑥 

= cot−1 𝑥∫ 𝑥𝑑𝑥 − ∫ {
𝑑

𝑑𝑥
(cot−1 𝑥)∫ 𝑥𝑑𝑥} 𝑑𝑥 

=
1

2
𝑥2cot−1 𝑥 +

1

2
∫

𝑥2

1 + 𝑥2
𝑑𝑥 

=
1

2
𝑥2cot−1 𝑥 +

1

2
∫
(1 + 𝑥2 − 1)

1 + 𝑥2
𝑑𝑥 

=
1

2
𝑥2cot−1 𝑥 +

1

2
∫ 𝑑𝑥 −

1

2
∫

𝑑𝑥

1 + 𝑥2
 

=
1

2
𝑥2cot−1 𝑥 +

1

2
𝑥 −

1

2
tan−1 𝑥 

∴ ∫
1

√3
 𝑥cot−1 𝑥𝑑𝑥 

= [
1

2
𝑥2cot−1 𝑥 +

1

2
𝑥 −

1

2
tan−1 𝑥]

1

√3

 

= (
1

2
⋅ 3cot−1 √3 +

1

2
⋅ √3 −

1

2
tan−1 √3) 

−(
1

2
cot−1 1 +

1

2
−
1

2
tan−1 1) 

= (
3

2

𝜋

6
+
√3

2
−
1

2

𝜋

3
) − (

1

2

𝜋

4
+
1

2
−
1

2

𝜋

4
) 

=
𝜋

4
+
√3

2
−
𝜋

6
−
1

2
=
𝜋

12
+
√3

2
−
1

2
 

12(i) Evaluate: ∫
𝟎

𝟑
 
𝒙𝒆𝒙

𝟑(𝒙+𝟏)𝟐
𝒅𝒙 [ JB. 𝟏𝟕; 𝐑𝐁,14] 

Solution: ∫
0

3
 
𝑥𝑒𝑥

3(𝑥+1)2
𝑑𝑥 

=
1

3
∫
0

3
  {𝑒𝑥

𝑥 + 1 − 1

(𝑥 + 1)2
} 𝑑𝑥 

=
1

3
∫
0

3
 𝑒𝑥 {

1

𝑥 + 1
+

−1

(𝑥 + 1)2
} 𝑑𝑥 

=
1

3
[
𝑒x

(𝑥 + 1)
]
0

3

 

=
1

3
{
𝑒3

3 + 1
−

𝑒0

(0 + 1)2
} 

=
1

3
(
𝑒3

4
− 1) 

12(ii) Evaluate: ∫
𝟐

𝐞
  {
𝟏

𝐥 𝐧 𝒙
−

𝟏

(𝐥𝐧 𝒙)𝟐
} 𝐝𝒙 [BUET.03] 

Solution: ∫
𝟐

𝐞
  [
1

ln𝑥
−

1

(ln 𝑥)2
] 𝑑𝑥 

Now ∫ [
1

ln𝑥
−

1

(ln 𝑥)2
] 𝑑𝑥 

= ∫
𝑑𝑥

ln 𝑥
− ∫

1

(ln 𝑥)2
𝑑𝑥 

=
1

ln 𝑥
∫ 𝑑𝑥 − ∫ {

𝑑

𝑑𝑥
(
1

ln 𝑥
∫ 𝑑𝑥)} 𝑑𝑥

− ∫
1

(ln 𝑥)2
𝑑𝑥 

=
𝑥

ln 𝑥
− ∫

−1

(ln 𝑥)2 ⋅ 𝑥
⋅ 𝑥𝑑𝑥 − ∫

1

(ln 𝑥)2
𝑑𝑥 

=
𝑥

ln 𝑥
+ ∫

𝑑𝑥

(ln 𝑥)2
− ∫

𝑑𝑥

(ln 𝑥)2
=

𝑥

ln 𝑥
 

∴ ∫
𝟐

𝐞
  [
1

ln 𝑥
−

1

(ln 𝑥)2
] 𝑑𝑥 = [

𝑥

ln 𝑥
]
2

𝑒

 

=
𝑒

 Ine 
−

2

ln 2
= 𝑒 −

2

ln 2
 

13(i)Evaluate: ∫
1/2

1
 

𝒅𝒙

𝒙√𝟒𝒙𝟐−𝟏
 [BUET. 04-05] 

Solution: ধরি,  

         4x2 − 1 = z2 
⇒ 4x2 = 𝑧2 + 1 
∴ 8𝑥𝑑𝑥 = 2𝑧𝑑𝑧 ⇒ 4𝑥𝑑𝑥 = 𝑧𝑑𝑧 
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𝑥 =
1

2
 হডল,    𝑧 = 0 

 𝑥 = 1 হডল,    𝑧 = √3 

 ∫
𝟏/𝟐

𝟏
 

𝒅𝒙

𝒙√𝟒𝒙𝟐−𝟏
= ∫

𝟏/𝟐

𝟏
 

𝟒𝒙𝒅𝒙

𝟒𝒙𝟐√𝟒𝒙𝟐−𝟏
 

= ∫
𝟎

√𝟑
 
𝒛𝒅𝒛

(𝒛𝟐 + 𝟏)𝒛
 

= ∫
𝟎

√𝟑
 
𝟏

𝟏 + 𝒛𝟐
𝒅𝒛 = [𝐭𝐚𝐧−𝟏 𝒛]𝟎

√𝟑 

= 𝐭𝐚𝐧−𝟏 (√𝟑) − 𝐭𝐚𝐧−𝟏 𝟎 =
𝝅

𝟑
− 𝟎 =

𝝅

𝟑
 

             Exercise-10.7 

প্রশ্ন 01।𝟑𝒙 + 𝟒𝒚 = 𝟏𝟐  সরল ররখা এিং স্থানাশের 

অক্ষ দ্বয় দ্বারা আিদ্ধ রক্ষশের রক্ষেফল বনর্ থয় 

কর ।    (M.R.'03) 

Solution: প্রদত্ত সিলডিখাি সেীেিণ 

3𝑥 + 4𝑦 = 12 or, 4𝑦 = 12 − 3𝑥 or. 𝑦 =
1

4
(12 − 3𝑥) 

সিল মিখাটি  x  অেডে  (4,0) রবন্দডুে এবং y 

অেডে  (0,3)  রবন্দডুে  মেদ  েডি , 

△𝑂𝐴𝐵 = ∫
0

4
 𝑦𝑑𝑥 =

1

4
∫
0

4
 (12 − 3𝑥)𝑑𝑥 

=
1

4
∫  
4

0
 12 d𝑥 −

1

4
∫  
4

0
 3𝑥𝑑𝑥

= 3[𝑥]𝑎
4 −

3

4
[
𝑥2

2
]
0

4

= 3[4 − 0] −
3

4
[
42

2
−
02

2
]

= 12 −
3

4
[8] = 12 − 6 = 6

  

∴  রনডণ েয় মেেফল = 6  বগ ে  এেে  (Ans.) 

প্রশ্ন 02। 𝒙𝟐 + 𝒚𝟐 = 𝟒. িৃত্ত দ্বারা আিদ্ধ রক্ষশের 

রক্ষেফল বনর্ থয় কর ।    (D.B.'07) 

Solution:  𝑥2 + 𝑦2 = 4 বৃডত্তি মেন্দ্র  (0,0) এবং 

বযাসাধ ে  2 . 

প্রদত্ত বৃডত্তি সেীেিণ  𝑥2 + 𝑦2 = 4  

                              or, 𝑦 = ±√4 − 𝑥2 

 

 

 

 

 

 

∴ OAB মেডেি মেেফল 

= ∫
0

2
 𝑦𝑑𝑥 

= ∫
0

2
 √22 − 𝑥2𝑑𝑥 

= [
𝑥√22 − 𝑥2

2
+
22

2
sin−1 

𝑥

2
]

0

2

 

=
2√22 − 22

2
+
22

2
sin−1 

2

2
−
0√22 − 02

2
−
02

2
sin−1 

0

4
 

= 2sin−1 1 

= 2 
𝜋

2
 

= 𝜋 

∴সেগ্র বডৃত্তি মেেফল = 4 × OAB মেডেি মেেফল 

                                               = 4𝜋 বগ ে  এেে  (Ans.) 

প্রশ্ন 03। x2 + y2 = 16 িৃত্ত দ্বারা আিদ্ধ রক্ষশের 

রক্ষেফল বনর্ থয় কর । 

 [J.B.'14; S.B.'14;Di.B.'12: D.B.'12: C.B.'11,07,00: 

B.B.'11, '08, '06] 

Solution প্রদত্ত বৃডত্তি সেীেিণ 

 𝑥2 + 𝑦2 = 16 

or, 𝑥2 + 𝑦2 = 42 বৃডত্তি মেন্দ্র  (0,0) এবং বযাসাধ ে  4.. 

আবাি , 𝑥2 + 𝑦2 = 16 

or, 𝑦2 = 16 − 𝑥2 

or, 𝑦 = √16 − 𝑥2 

X 

‘’
𝑥′  

𝑦′ 

y 

A(4,0) 

B(0,3

)   

X 

‘’
𝑥′  

y 

𝑦′ 

O 
A(2,0) 

B(0,2) 



                                               Math Home 
Logic is the magic of Mathematics 

 

Elias Mahmud sujon 

B.Sc(Hon’s),M.Sc(Mathematics) 1st  Class,Lecturer Comilla Commerce College 

Contact,Complain,Advice to Email:eliasmahmudsujon@gmail.com  ,Cell:01675961534 

 
42 

 

∴ OAB মেডেি মেেফল,  

= ∫
0

4
 𝑦𝑑𝑥 

= ∫
0

4
 √16 − 𝑥2𝑑𝑥 

= ∫
0

4
 √42 − 𝑥2𝑑𝑥 

= [
𝑥√42 − 𝑥2

2
+
42

2
sin−1 

𝑥

4
]
0

4

 

=
4√42 − 42

2
+
42

2
sin−1 

4

4
−
0√42 − 02

2
−
02

2
sin−1 

0

4
 

=
16

2
sin−1 1 = 8 ⋅

𝜋

2
= 4𝜋 

সেগ্র বডৃত্তি মেেফল = 4 × OAB মেডেি মেেফল 

= 4 × 4𝜋 বগ ে  এেে   

= 16𝜋 বগ ে  এেে  (Ans.) 

প্রশ্ন 04। 𝒙𝟐 + 𝒚𝟐 = 𝟑𝟔িৃত্ত দ্বারা আিদ্ধ রক্ষশের 

রক্ষেফল বনর্ থয় কর ।   . [𝑩. 𝑩 ⋅ 𝟏𝟕] 

Solution: প্রদত্ত বৃডত্তি সেীেিণ 𝑥2 + 𝑦2 = 36 

or. 𝑥2 + 𝑦 = 62… ,   (i) 

বৃডত্তি মেন্দ্র  (0,0) এবং বযাসাধ ে  6 

বৃডত্তি মেেফল = 4 × ∫0
6
 𝑦𝑑𝑥 

= 4∫
0

6
 √36 − 𝑥2𝑑𝑥 

= 4∫
0

6
 √62 − 𝑥2𝑑𝑥 

= 4 [
𝑥√62 − 𝑥2

2
+
62

2
sin−1 

𝑥

6
]
0

6

 

= 4[
6√62−62

2
+
62

2
sin−1 

6

6
−
0√62−02

2
−
02

2
sin−1 

0

6
 ] 

= 4.
36

2
sin−1 1 = 72 ⋅

𝜋

2
= 36 𝜋 বগ ে  এেে  (Ans.) 

প্রশ্ন 05।𝟐𝒙𝟐 +𝟐𝒚𝟐 = 𝟔𝟒 দ্বারা প্রর্ম চতুর্থাশের 

আিদ্ধ রক্ষশের রক্ষেফল বনর্ থয় কর। [D.B.'17 ] 

Solution: প্রদত্ত বৃডত্তি সেীেিণ  

2𝑥2 + 2𝑦2 = 64 

𝑥2 + 𝑦2 = 32 

𝑥2 + 𝑦2 = (4√2)
2
 

 প্রদত্ত বৃডত্তি সেীেিণ বৃডত্তি মেন্দ্র  (0,0) এবং 

বযাসাধ ে  = 4√2. 

প্রদত্ত বৃডত্তি সেীেিণ মথডে পাই,   2𝑥2 + 2𝑦2 = 64 

                                                     ⇒ 𝑦 = √32 − 𝑥2 

 

 

 

 

 

= ∫
0

4√2
 𝑦𝑑𝑥 

= ∫
0

4√2
 √32 − 𝑥2𝑑𝑥 

= ∫
0

5
2
√32−32sin2 𝜃⋅4√2cos 𝜃𝑑𝜃

  

= 32∫
0

𝜋
2  √1 − sin2 𝜃 ⋅ cos 𝜃𝑑𝜃 

= 32∫
0

𝜋
2  cos2 𝜃𝑑𝜃 

= 16∫
0

𝜋

22 cos2 𝜃𝑑𝜃  

= 16∫
0

𝜋
2(1 + cos 2𝜃)𝑑𝜃 

= 16 [𝜃 +
sin 2𝜃

2
]
0

𝜋
2

 

 = 16 [(
𝜋

2
+
sin 𝜋

2
) − 0] 

= 8𝜋বগ ে  এেে  (Ans.) 

প্রশ্ন 𝟎𝟔।𝒙𝟐 + 𝒚𝟐 = 36  িৃশত্তর x অশক্ষর উপশরর 

অংশের রক্ষেফল সমাকলন পদ্ধবতশত বনর্ থয় কর। 

[J.B.19] 

 ধরি, 𝑥 = 4√2sin 𝜃

∴  dx = 4√2cos 𝜃𝑑𝜃
  𝑥 = 0 হডল, sin 𝜃 = 0
∴ 𝜃 = 0

 𝑥 = 4√2হডল
 sin 𝜃 = 1

∴ 𝜃 =
𝜋

2

 

X 

‘’
𝑥′  

y 

𝑦′ 

O 
A(6,0) 

B(0,6) 

X 

‘’
𝑥′  

y 

𝑦′ 

O 
A(4√2.

B(0, 4√2.) 

X 

‘’
𝑥′  

y 

𝑦′ 

O 
A(4,0) 

B(0,4) 
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Solution: প্রদত্ত বৃডত্তি সেীেিণ 

. 𝑥2 + 𝑦2 = 36…………….(i) 

or, 𝑥2 + 𝑦3 = 62 

বৃডত্তি মেন্দ্র  (0,0) এবং বযাসাধ ে  6 

 (i),মথডে পাই , 𝑥2 + 𝑦2 = 36 

 Or. 𝑦2 = 36 − 𝑥2

∴ 𝑦 = √36 − 𝑥2
 

 

 

 

 

 

 

∴ OAB মেডেি মেেফল 

= ∫  
6

0

 𝑦𝑑𝑥

= ∫  
6

0

 √36 − 𝑥2𝑑𝑥

= ∫  
6

0

 √62 − 𝑥2𝑑𝑥

= [
𝑥√62 − 𝑥2

2
+
62

2
sin−1

𝑥

6
]
0

10

=
6√62 − 62

2
+
36

2
sin−1

6

6
− 0 ⋅

36

2
sin−1 0

= 0 + 18 sin−1 1 − 0 = 18 sin−1 sin
𝜋

2

= 18.
𝜋

2
= 9𝜋 বগ ে  এেে  

 

অধ েবৃডত্তি   মেেফল 

 = 2∫  
6

0

 𝑦𝑑𝑥

 = 2 × 9𝜋

 = 18𝜋 বগ ে  এেে   (Ans.) 

 

প্রশ্ন 𝟎𝟕।
𝒙𝟐

𝟏𝟔
+
𝒚𝟐

𝟒
= 1 উপিৃত্ত দ্বারা আিদ্ধ রক্ষশের 

রক্ষেফল বনর্ থয় কর। 

 [ J.B."11: C.B.09 S.B:'13: B.B.'12,'09,07; D.B:11: 

R.B.'14.' 𝟏𝟐. 𝟎𝟔, D.B.12.Ctg.B, 12,06 ] 

Solution: প্রদত্ত উপিৃশত্তর সমীকরর্  

𝑥2

16
+
𝑦2

4
= 1 

 ∴
𝑥2

42
+
𝑥2

22
= 1………(i) 

উপবৃডত্তি মেন্দ্র  (0,0) এবং 

উপবৃডত্তি   বৃহৎ অডেি দদর্ঘ েয = 8  এেে  

উপবৃডত্তি   েুদ্র  অডেি দদর্ঘ েয = 4  এেে 

 (i)নং সেীেিণ মথডে পাই  , 
𝑦2

4
= 1 −

𝑥2

16
 

or, 𝑦2 =
1

4
(16 − 𝑥2) 

∴ 𝑦 =
1

2
√16 − 𝑥2 

 

 

 

 

এখাডন, ( i ) নং উপবৃত্তটি চািটি চেুভোডগ সোন 

অংডে রবভক্ত ও প্রথে চেুভোডগ  X এি সীো 0  মথডে 

4 প েন্ত । 

∴ OAB এি মেডেি মেেফল 

= ∫
0

4
 𝑦𝑑𝑥 

 

=
1

2
∫
0

4
 √16 − 𝑥2𝑑𝑥 

=
1

2
∫
0

𝜋
2  √16 − 16sin2 𝜃. 4 cos 𝜃𝑑𝜃 

=
1

2
∫
0

𝜋

2  .4 cos 𝜃 4 cos 𝜃𝑑𝜃      

ধরি, 𝑥 = 4sin𝜃 

∴ 𝑑𝑥 = 4 cos 𝜃𝑑𝜃 

 𝑥 = 0 হডল,    𝜃 = 0 

 𝑥 = 4 হডল,    𝜃 =
𝜋

2
 

 

O 

A(6,0) 

B(0,6) 

y 

X 

‘’
𝑥′  

𝑦′ y 

X 

‘’
𝑥′  

𝑦′ 

O 

A(4,0) 

B(0,2) 
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= 4∫
0

𝜋
2  2cos2 𝜃𝑑𝜃 

= 4∫
0

𝜋
2  (1 + cos 2𝜃)𝑑𝜃 

= 4. [𝜃 +
sin 2𝜃

2
]
0

𝜋
2
 

= 4 [(
𝜋

2
+
sin 𝜋

2
) − 0] 

= 2𝜋 

∴ উপবৃত্ত দ্বািা আবদ্ধ মেডেি মেেফল = 4 × ( OAB 

এি  মেেফল) 

= 4 × 2𝜋 

= 8𝜋 বগ ে  এেে  (Ans.)  

প্রশ্ন 𝟎𝟖।  𝐛 > a   হশল    
𝒙𝟐

𝒃𝟐
+
𝒚𝟐

𝒂𝟐
= 𝟏 িক্রশরখা দ্বারা 

আিদ্ধ রক্ষশের অধ থাংশের রক্ষেফল রির কর। 

[Di.B𝟏𝟕] 

Solution: প্রদত্ত বক্রডিখাি সেীেিণ 

𝒙𝟐

𝒃𝟐
+
𝒚𝟐

𝒂𝟐
= 𝟏  

∴ 𝑦 =
𝑎

𝑏
√𝑏2 − 𝑥2      

 

 

 

প্রথে চেুভোডগ  X এি সীো 0  মথডে b প েন্ত । 

∴ রনডণ েয় মেডেি মেেফল 

= 2∫
0

𝑏
 𝑦𝑑𝑥 

= 2
𝑎

𝑏
∫
0

𝑏√𝑏2 − 𝑥2𝑑𝑥 

=
2𝑎

𝑏
∫
0

𝜋
2√𝑏2 − 𝑏2sin2 0 ⋅ 𝑏cos 𝜃𝑑𝜃 

=
2𝑎

𝑏
∫
0

𝜋
2  bcos 𝜃 ⋅ 𝑏cos 𝜃𝑑𝜃 

=
𝑎𝑏2

𝑏
∫
0

𝜋
22cos2 𝜃𝑑𝜃 

= 𝑎𝑏∫
𝜋
2(1 + cos 2𝜃)𝑑𝜃 

= ab [0 +
sin 2𝜃

2
]
0

𝜋
2
 

= 𝑎𝑏 [(
𝜋

2
+ 0) − 0] 

=
𝜋𝑎𝑏

2
 

∴  রনডণ েয় মেেফল =
𝜋𝑎𝑏

2
 বগ ে  এেে  (Ans.) 

 

প্রশ্ন 𝟎𝟗।  𝟒𝒙𝟐 + 𝟗𝒚𝟐 = 𝟑𝟔 উপিৃত্ত দ্বারা আিদ্ধ 

রক্ষশের রক্ষেফল বনর্ থয় কর। 

Solution: প্রদত্ত উপবৃডত্তি সেীেিণ , 

4𝑥2 + 9𝑦2 = 36 

or, 
𝑥2

9
+
𝑦2

4
= 1  

∴
𝑥2

32
+
𝑦2

22
= 1……  …   (i) 

উপবৃডত্তি মেন্দ্র  (0,0) এবং , 

উপবৃডত্তি   বৃহৎ অডেি দদর্ঘ েয = 2.3 = 6এেে  

উপবৃডত্তি   েুদ্র  অডেি দদর্ঘ েয 2.2 = 4  এেে 

(i)নং সেীেিণ মথডে পাই   

or. 
𝑦2

4
= 1 −

𝑥2

9
 

or. 𝑦2 =
4

9
(9 − 𝑥2) 

𝑦 =
2

3
√9 − 𝑥2 

এখাডন, ( i ) নং উপবৃত্তটি চািটি চেুভোডগ সোন 

অংডে রবভক্ত ও প্রথে চেুভোডগ  X এি সীো 0  মথডে 

3 প েন্ত । 

∴ OAB এি মেডেি মেেফল 

= ∫
0

3
𝑦𝑑𝑥 

=
2

3
∫
0

3
 √9 − 𝑥2𝑑𝑥  

= 3∫
0

𝜋
2  2cos2 𝜃𝑑𝜃 

= 3∫
0

𝜋
2  (1 + cos 2𝜃)𝑑𝜃 

= 3. [𝜃 +
sin 2𝜃

2
]
0

𝜋
2
 

y 

X 

‘
𝑥′  

𝑦′ 

O 

A(b,0

) 

B(0,a

) 

ধরি, 𝑥 = b sin𝜃 

∴ 𝑑𝑥 = b cos 𝜃𝑑𝜃 

 𝑥 = 0 হডল,    𝜃 = 0 

 𝑥 = b হডল,    𝜃 =
𝜋

2
 

 

y 

X 𝑥′  

𝑦′ 

O 

A(3,0) 

B(0,2) 

ধরি, 𝑥 = 3 sin 𝜃 

∴ 𝑑𝑥 = 3 cos 𝜃𝑑𝜃 

 𝑥 = 0 হডল,    𝜃 = 0 

 𝑥 = 3 হডল,    𝜃 =
𝜋

2
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= 3 ⋅ [(
𝜋

2
+
sin 𝜋

2
) − 0 −

1

2
sin 0] 

=
3𝜋

2
 বগ ে  এেে 

∴ উপবৃত্ত দ্বািা আবদ্ধ মেডেি মেেফল = 4 ×  ( OAB 

এি  মেেফল) 

 = 4 ⋅
3

2
𝜋

 = 6𝜋 বগ ে  এেে  (Ans.)

 

রবেল্প পদ্ধরেিঃ 

∴ OAB এি মেডেি মেেফল 

= ∫
0

3
𝑦𝑑𝑥 

=
2

3
∫
0

3
 √9 − 𝑥2𝑑𝑥 

=
2

3
⋅ [
𝑥 ⋅ √9 − 𝑥2

2
+
32

2
sin−1 (

𝑥

3
)]
0

3

 

=
2

3
[{0 +

9

2
sin−1 (1)} − 0] =

2

3
⋅
9

2
⋅
𝜋

2
=
3𝜋

2
 

∴ উপবৃত্ত দ্বািা আবদ্ধ মেডেি মেেফল = 4 ×  ( OAB 

এি  মেেফল) 

 = 4 ⋅
3

2
𝜋

 = 6𝜋 বগ ে  এেে  (Ans.)

 

প্রশ্ন 𝟏𝟎।  উপিৃত্ত দ্বারা আিদ্ধ রক্ষশের রক্ষেফল 

বনর্ থয় কর। 𝟗𝒙𝟐 + 𝟐𝟓𝒚𝟐 = 𝟐𝟐𝟓    [D. B. ' 19 ] 

Solution: 9x2 + 25y2 = 225 

or, 9𝑥2 + 25𝑦2 = 225 

or, 
𝑥2

25
+
𝑦2

9
= 1 

 ∴
𝑥2

52
+
𝑦2

3
= 1……… (i) 

𝑥2

𝑎2
+
𝑦2

𝑏2
= 1 মে নং এি সাডথ েুলনা েডি 

𝑎 = 5, 𝑏 = 3 ∴ 𝑎 > 𝑏 

উপবৃডত্তি মেন্দ্র  (0,0) এবং 

উপবৃডত্তি   বৃহৎ অডেি দদর্ঘ েয 2.5 = 10  এেে  

উপবৃডত্তি   েুদ্র  অডেি দদর্ঘ েয 2.3 = 6  এেে 

or, 
𝑦2

9
= 1 −

𝑥2

25
  

or, 𝑦 =
3

5
√25 − 𝑥2 

∴ OAB এি মেডেি মেেফল 

= ∫
0

5
 𝑦𝑑𝑥 

=
3

5
∫
0

5
 √25 − x2dx…………(ii) 

=
3

5
∫0

𝜋
2  √25 − 25sin2 𝜃 ⋅ 5cos 𝜃𝑑𝜃 

=
15

2
∫  

𝜋
2

0

 2cos2 𝜃𝑑𝜃 

=
15

2
∫  

𝜋
2

0

  (1 + cos 2𝜃)𝑑𝜃 

=
15

2
[𝜃 +

sin 2𝜃

2
]
0

𝜋
2
=
15

2
[
𝜋

2
+
sin 𝜋

2
− 0 −

1

2
sin 0] 

=
15

2
.
𝜋

2
=
15𝜋

4
 

 উপবৃডত্তি মেেফল  = 4 (OAB এি  মেেফল)

 = 4 ⋅
15

4
𝜋

 = 15𝜋 বগ ে  এেে  (Ans.) 

 

 (ii) নং মথডে আেিা পাই 

OAB এি মেডেি মেেফল =
3

5
∫  
5

0

√25 − x2dx 

=
3

5
⋅ [
𝑥 ⋅ √25 − 𝑥2

2
+
52

2
sin−1 (

𝑥

5
)]
0

5

=
3

5
[{0 +

25

2
sin−1 (1)} − 0]

=
3

5
,
25

2
,
𝜋

2
=
5𝜋

4

 

y 

X  𝑥′  
‘’’  

𝑦′ 

O 

A(5,0) 

B(0,3) 

ধরি, 𝑥 = 5 sin 𝜃 

∴ 𝑑𝑥 = 5 cos 𝜃𝑑𝜃 

 𝑥 = 0 হডল,    𝜃 = 0 

 𝑥 = 5 হডল,    𝜃 =
𝜋

2
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 উপবৃডত্তি মেেফল  = 4 (OAB এি  মেেফল)

 = 4 ⋅
15

4
𝜋

 = 15𝜋 বগ ে  এেে  (Ans.) 

 

প্রশ্ন 𝟏𝟏।   𝟏𝟔𝒙𝟐 + 𝟐𝟓𝒚𝟐 − 𝟒𝟎𝟎 = 𝟎, দ্বারা x অশক্ষর 

উপবরর্াশে আিদ্ধ রক্ষশের রক্ষেফল বনর্ থয় কর।  

Solution 16𝑥2 + 25𝑦2 − 100 = 0 

or, 16𝑥2 + 25𝑦2 = 400 

or, 
𝑥2

25
+
𝑦2

16
= 1 

∴
𝑥2

52
+
𝑦2

42
= 1  

∴ উপবৃডত্তি মেন্দ্র  (0,0) এবং 

উপবৃডত্তি   বৃহৎ অডেি দদর্ঘ েয 2.5 = 10  এেে  

উপবৃডত্তি   েুদ্র  অডেি দদর্ঘ েয 2.4 = 8  এেে 

16𝑥2 + 25𝑦2 − 400 = 0 

or, 25𝑦2 = 400 − 16𝑥2 

or, 𝑦2 =
1

25
(400 − 16𝑥2)     

∴ 𝑦 =
1

5
√16(25 − 𝑥2) 

=
4

5
√25 − 𝑥2 

∴ OAB এি  মেেফল = ∫
0

5
 ydx 

=
4

5
∫  
5

0

√25 − 𝑥2𝑑𝑥 

=
4

5
[
𝑥

2
√25 − 𝑥2 +

52

2
sin−1 

𝑥

5
]
0

5

=
4

5
{(0 +

25

2
sin−1 1) − 0}

=
4

5
⋅
25

2
⋅
𝜋

2
= 5𝜋

 

∴ x অডেি উপরিভাডগ আবদ্ধ মেডেি মেেফল 

= 2 ×  OAB এি  মেেফল

= 2 × 5𝜋 = 10𝜋বগ ে  এেে  (Ans.) 
 

প্রশ্ন 𝟏𝟐।    𝒙𝟐 + 𝒚𝟐 = 𝟐𝟓 িৃত্ত এিং x = 3 ররখা দ্বারা 

সীমািদ্ধ কু্ষদ্রতম রক্ষশের রক্ষেফল বনর্ থয় কর।  

( RUET. '04.05,D.B,14,CU.B.10,CTG.B,14,09, 

JB.13  ) 

Solution: প্রদত্ত বৃডত্তি সেীেিণ 

 𝑥2 + 𝑦2 = 25 ……… (i)  

 

বৃডত্তি মেন্দ্র  (0,0) এবং বযাসাধ ে  = 5 

এবং মিখাি সেীেিণ , 𝑥 = 3……… (ii) 

োহডল, (ii) নং মিখা ও  (i) নং বৃত্ত দ্বািা  সীোবদ্ধ 

েুদ্রেে মেেটিি   x  এি সীো 3 মথডে 5 প েন্ত  এবং 

দুইটি চেুভোডগ সোন ভাডগ রবভক্ত  

(i) , নং মথডে আেিা পাই,  x2 + 𝑦2 = 25 

 Or, 𝑦2 = 25 − 𝑥2

∴ 𝑦 = √25 − 𝑥2
 

∴ রনডণ েয় মেডেি মেেফল 

= 2∫
3

5
 𝑦𝑑𝑥 

= 2∫
3

5
 √25 − 𝑥2𝑑𝑥 

= 2∫
3

5
 √52 − 𝑥2𝑑𝑥 

= 2 [
x√52 − 𝑥2

2
+
52

2
sin−1 

𝑥

5
]
3

5

 

[∵ ∫ √𝑎2 − 𝑥2𝑑𝑥 =
𝑥√𝑎2 − 𝑥2

2
+
𝑎2

2
sin−1 

𝑥

𝑎
] 

= (5√52 − 52 + 25sin−1 
5

5
) − (3√52 − 32 + 25sin−1 

3

5
) 

= 0 + 25sin−1 1 − 3√25 − 9 − 25sin−1 
3

5
 

= 25 ⋅
𝜋

2
− 3.4 − 25sin−1 

3

5
 

= (
25𝜋

2
− 25sin−1 

3

5
− 12)বগ ে  এেে  (Ans) 

প্রশ্ন 𝟏𝟑।    . 𝑥2 + 𝑦2 = 16 িৃত্ত এিং x = 2 ররখা দ্বারা 

সীমািদ্ধ কু্ষদ্রতম রক্ষশের রক্ষেফল বনর্ থয় কর। 

(S. B. ' 19 ) 

Solution: প্রদত্ত বৃডত্তি সেীেিণ. 

y 

X  𝑥′  
‘’’  

𝑦′ 

O 

A(5,0) 

B(0,4) 
O 

y 

X  
𝑥′  
‘’’  

𝑦′ 

A 

B 

3 5 
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𝑥2 + 𝑦2 = 16 ……  …  (i)  

 বৃডত্তি মেন্দ্র  (0,0) এবং বযাসাধ ে  = 4 

এবং মিখাি সেীেিণ , 𝑥 = 2……… (ii) 

∴োহডল, (ii) নং মিখা ও  (i) নং বৃত্ত দ্বািা  সীোবদ্ধ 

েুদ্রেে মেেটিি   x  এি সীো 2 মথডে 4প েন্ত  এবং 

দুইটি চেুভোডগ সোন ভাডগ রবভক্ত  

(i) , নং মথডে আেিা পাই,  x2 + 𝑦2 = 16 

 Or, 𝑦2 = 16 − 𝑥2

∴ 𝑦 = √16 − 𝑥2
 

∴ রনডণ েয় মেডেি মেেফল 

= 2∫
2

4
 𝑦𝑑𝑥 

= 2∫
2

4
 √16 − 𝑥2𝑑𝑥 

= 2∫
2

4
 √42 − 𝑥2𝑑𝑥 

= 2 [
x√42 − 𝑥2

2
+
42

2
sin−1 

𝑥

4
]
2

4

 

[∵ ∫ √𝑎2 − 𝑥2𝑑𝑥 =
𝑥√𝑎2 − 𝑥2

2
+
𝑎2

2
sin−1 

𝑥

𝑎
] 

= (4√42 − 42 + 16sin−1 
4

4
) − (2√42 − 22 + 16sin−1 

2

4
)

= 0 + 16sin−1 1 − 2√16 − 4 − 16sin−1 
2

4

= 16 ⋅
𝜋

2
− 2.2√3 − 16sin−1 

2

4

= (8𝜋 − 4√3 − 16
𝜋

6
)বগ ে  এেে  (Ans.)

 

 

প্রশ্ন 𝟏𝟒। 𝒙𝟐 + 𝒚𝟐 − 𝟖𝒙 = 𝟎 িৃত্ত এিং 𝒚 = 𝟐𝒙 ররখা 

দ্বারা সীমািদ্ধ কু্ষদ্রতম রক্ষশের রক্ষেফল বনর্ থয় কর। 

[ BB.19 ] 

Solution:𝑦 = 2𝑥……………..(i) 

𝒙𝟐 + 𝒚𝟐 − 𝟖𝒙 = 𝟎………. (ii)  

𝒙𝟐 − 𝟐. 𝟒. 𝒙 + 𝟒𝟐 − 𝟒𝟐 + 𝒚𝟐 = 𝟎 

𝒙𝟐 − 𝟐. 𝟒. 𝒙 + 𝟒𝟐 + 𝒚𝟐 = 𝟒𝟐 

(𝒙 − 𝟒)𝟐 + 𝒚𝟐 = 𝟒𝟐 

∴ বৃডত্তি মেন্দ্র  (4,0) এবং বযাসাধ ে  = 4 

𝑦 = 2𝑥  এি োন (ii) নং এ বসাই  

or, 𝑥2 + 4𝑥2 − 8𝑥 =0 

or, 5𝑥2 − 8𝑥 = 0  

or, 𝑥(5𝑥 − 8) = 0 

∴ 𝑥 = 0 or 𝑥 =
8

5
 

োহডল, (ii) নং মিখা ও  (i) নং বৃত্ত দ্বািা  সীোবদ্ধ 

েুদ্রেে মেেটিি   x  এি সীো 0 মথডে 
8

5
 প েন্ত 

𝑥2 + 𝑦2 = 8𝑥 

 or 𝑦2 = 8x − x2

∴ 𝑦 = √8𝑥 − 𝑥
 

∴ রনডণ েয় মেডেি মেেফল 

 

= ∫
0

8
5  (𝑦1 − 𝑦2)d𝑥 = ∫0

8
5   (2𝑋 − √8𝑥 − 𝑥2) 𝑑𝑥 

 = 2∫
0

8

5  𝑥𝑑𝑥 − ∫
0

8

5  √8𝑥 − 𝑥2𝑑𝑥 

এখন,  

∫ √8𝑥 − 𝑥2𝑑𝑥 = ∫ √16 − 16 + 8𝑥 − 𝑥2𝑑𝑥 

= ∫√16 − (𝑥2 − 8𝑥 + 16)𝑑𝑥 

= ∫√16 − (𝑥 − 4)2𝑑𝑥 

=
(𝑥 − 4)√8𝑥 − 𝑥2

2
+
16

2
sin−1 (

𝑥 − 4

4
) 

=
1

2
(𝑥 − 4)√8𝑥 − 𝑥2 + 8 sin− (

𝑥 − 4

4
) 

= ∫
0

8
5  √8𝑥 − 𝑥2𝑑𝑥 

= [
1

2
(𝑥 − 4)√8𝑥 − 𝑥2 + 8sin−1 (

𝑥 − 4

4
)]
0

8
5

 

=
1

2
(
8

5
− 4)√8

8

5
− (
8

5
)
2

+ 8sin−1 (

8
5
− 4

4
) −

1

2
0 − 8sin−1 (

0 − 4

4
) 

 

O 

y 

X  
𝑥′  
‘’’  

𝑦′ 

A 

B 

2 4 
X  𝑥′    

y 

𝑦′ 

O C(4,0) 
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=
1

2
(
−12

5
)√
320 − 64

25
+ 8sin−1 (−

3

5
) − 8sin−1 (−1) 

= −
6

5
√
256

25
+ 8sin−1 (−

3

5
) + 8

𝜋

2
 

= −
6

5
⋅
16

5
+ 8sin−1 (−

3

5
) + 4𝜋 

= −
96

25
+ 8sin−1 (−

3

5
) + 4𝜋 

রনডণ েয়মেেফল 

= 2∫0
5
 𝑥𝑑𝑥 − [−

96

25
+ 8sin−1 (−

3

5
) + 4𝜋] 

= 2 [
𝑥2

2
]
0

8
5

+
96

25
− 8sin−1 (−

3

5
) − 4𝜋 

= (
8

5
)
2

+
96

25
− 8sin−1 (−

3

5
) − 4𝜋 

=
64

25
+
96

25
− 8sin−1 (−

3

5
) − 4𝜋 

=
160

25
− 8sin−1 (−

3

5
) − 4𝜋 

=
32

5
− 8sin−1 (−

3

5
) − 4𝜋 

প্রশ্ন 𝟏𝟓। 
𝒙𝟐

𝟑𝟔
+
𝒚𝟐

𝟐𝟓
= 𝟏 উপিৃত্ত এিং 𝒙 = 𝟑 সরল ররখা 

দ্বারা সীমািদ্ধ কু্ষদ্রতর অংশের রক্ষেফল বনর্ থয় কর । 

[Raj.B 17] 

Salution: 
𝑥2

36
+
𝑦2

25
= 1 

or, 
𝑦2

25
= 1 −

𝑥2

36
=
36−𝑥2

36
 

or. 𝑦2 =
25

36
(36 − 𝑥2) 

𝑦 =
5

6
√36 − 𝑥2    

আবাি,  

, 
𝑥2

36
+
𝑦2

25
= 1 

or, 
𝑥2

62
+
𝑦2

52
= 1………………(i) 

(i) নং উপবতৃ্তটি  x ও y  অেডে  (±6,0) এবং   (0, ±5)   

রবন্দডুে মেদ েডি এবং𝒙 = 𝟑  মিখা ও  (i) নং 

উপবৃত্তটি দ্বািা  সীোবদ্ধ েুদ্রেে মেেটিি   x  এি সীো 

3 মথডে 6 প েন্ত । 

∴ রনডণ েয়  মেেফল 

= 2∫  
6

3

 
5

6
√36 − 𝑥2𝑑𝑥 =

5

6
⋅ 2∫  

6

3

 √62 − 𝑥2𝑑𝑥

=
5

3
[
𝑥√36 − 𝑥2

2
+
36

2
sin−1 

𝑥

6
]
3

6

=
5

3
[(0 + 18sin−1 (1) −

3

2
⋅ √27 + 18sin−1 (

1

2
)]

=
5

3
{(0 + 18

𝜋

2
) −

3

2
⋅ 3√3 − 18 ⋅

𝜋

6
}

=
5

3
(9𝜋 −

9√3

2
− 3𝜋)

=
5

3
(6𝜋 −

9√3

2
)

= 5(2𝜋 −
3√3

2
)  বগ ে  এেে  (Ans.)

 

প্রশ্ন 16। 𝟗𝒙𝟐 + 𝟏𝟔𝒚𝟐 − 𝟏𝟒𝟒 = 𝟎 উপিৃত্ত এিং 𝒙 −

𝟐 = 𝟎 সরল ররখা দ্বারা সীমািদ্ধ কু্ষদ্রতর অংশের 

রক্ষেফল বনর্ থয় কর।[S. B. '17] 

  Solution 9𝑥2 + 16𝑦2 − 144 = 0 

⇒ 9𝑥2 + 16𝑦2 = 144

⇒
𝑥2

16
+
𝑦2

9
= 1

⇒
𝑥2

42
+
𝑦2

32
= 1

 

এবং  𝑥 − 2 = 0 ∴ 𝑥 = 2 

 

আবার,  

⇒ 𝑦 = √
9

16
(16 − 𝑥2)

∴ 𝑦 =
3

4
√16 − 𝑥2

 

উপবৃত্তটি 𝑥-অক্ষকে (±4,, 0 ) এবং  𝑦-অক্ষকে  (0,±3) 

ববনু্দকত রেদ েকর। উপবৃত্ত এবং  𝑥 = 2  মিখাি েধযবেী 

অংডেি মেেফল । 

X 

‘’
𝑥′  

y 

𝑦′ 

O 
A(6,0) 

(0,5) 

(3,0) 

X 𝑥′  

y 

𝑦′ 

O 
A(4,0) 

(0,3) 

(2,0) 
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∴ বনকণেয় মেেফল = 2∫
2

4
 𝑦𝑑𝑥 

= 2∫
2

4
 
3

4
√16 − 𝑥2𝑑𝑥 

= 2∫  
4

2

 
3

4
√16 − 𝑥2𝑑𝑥 =

3

4
⋅ 2∫  

4

2

 √16 − 𝑥2𝑑𝑥

=
3

2
[
𝑥√16 − 𝑥2

2
+
16

2
sin−1 

𝑥

4
]
2

4

=
3

2
[(0 + 8 sin−1(1) − √12 − 8sin−1 (

1

2
)]

=
3

2
{(0 + 8

𝜋

2
) − 2√3 − 8 ⋅

𝜋

6
}

=
3

2
(4𝜋 − 2√3 − 4 ⋅

𝜋

3
)

=
3

2
(
8𝜋

3
− 2√3) বর্ে এেে ।

 

 

প্রশ্ন 17। 𝒚𝟐 = 𝟏𝟔𝒙 পরািৃত্ত এিং এর উপশকন্দ্রিক লম্ব 

দ্বারা সীমািদ্ধ রক্ষশের রক্ষেফল বনর্ থয় কর। [S.B 05] 

Solution:  𝑦2 = 16𝑥 = 4.4 ⋅ 𝑥 সমীেরণকে 𝑦2 = 4𝑎𝑥 

এর সাকে তুলনা েকর পাই 𝑎 = 4 

𝑦2 = 4𝑎𝑥  এর উপকেবিে লকের সমীেরণ 𝑥 = 𝑎 বা, 𝑥 = 4 

আবার ,. 𝑦2 = 16𝑥    

⇒ 𝑦 = 4√𝑥 

 প্রদত্ত পিাবতৃ্ত এবং  𝑥 = 4   

মিখাি েধযবেী অংডেি মেেফল । 

∴ বনকণেয় মেেফল  = 2 [𝑥 = 0, 𝑥 = 4, 𝑦2 = 16𝑥 এবং, 𝑥 

অক্ষ দ্বারা আবদ্ধ রক্ষকের মেেফল ] 

= 2∫  
4

0

 𝑦𝑑𝑥 = 2∫  
1

0

 4√𝑥𝑑𝑥

= 2.4∫  
4

0

 𝑥
1
2𝑑𝑥 = 8 ⋅

2

3
[𝑥
1
2]
0

4

=
16

3
[(4)

1
2 − (0)

1
2]

=
16

3
(8 − 0) =

128

3
 বর্ে এেে ।(ans)

 

প্রশ্ন 18। 𝒚𝟐 = 𝟏𝟔𝒙 পরািৃত্ত এিং y= x সরলশরখা দ্বারা 

সীমািদ্ধ রক্ষশের রক্ষেফল বনর্ থয় কর। [KUET.11-

12; D.03,S.02] 

Solution: রদওয়া আকে , 𝑦2 = 16𝑥 ………(i) 

এবং  𝑦 = 𝑥……………………………(ii) 

(i)ও  (ii) সমাধান েকর পাই , x2 = 16𝑥 

x2 − 16𝑥 = 0 

x(x-16)=0 

 

∴ 𝑥 = 0, 𝑥 = 16 

 

আবার, (i)নং রেকে পাই   𝑦 = 4√𝑥 = 𝑦1( ধবর  ) 

 (ii)নং রেকে পাই   𝑦 = 𝑥 = 𝑦2 (ধবর)  

(i)নং পিাবৃত্ত এবং  (ii)নং মিখাি েধযবেী অংডেি 

মেেফল । 

= ∫0
16
 (𝑦1 − 𝑦2)𝑑𝑥 

= ∫0
16
 (4√𝑥 − 𝑥)𝑑𝑥 

=
8

3
[𝑥
3
2]
0

16

− [
𝑥2

2
]
0

16

 

=
8

3
⋅ (16)

3
2 −

1

2
⋅ (16)2 

=
8

3
⋅ 64 −

1

2
⋅ 256 =

512

3
− 128 

=
512−384

3
=
128

3
  বর্ে এেে ।(ans) 

প্রশ্ন 19। 𝒚𝟐 = 𝟕𝒙 পরািৃত্ত এিং y= x সরলশরখা দ্বারা 

সীমািদ্ধ রক্ষশের রক্ষেফল বনর্ থয় কর। [C.B 19 ] 

Solution: রদওয়া আকে , 𝑦2 = 7𝑥 ………(i) 

এবং  𝑦 = 𝑥……………………………(ii) 

 

X 𝑥′  
‘’’  

y 

𝑦′ 

O 
A(4,0) 

 

X 𝑥′   

y 

𝑦′ 

O 

𝑦2 = 16𝑥 

y = x 

(16,16) 

(16,0) 
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 (i)ও  (ii) সমাধান েকর পাই , x2 = 7𝑥  

x2 − 7𝑥 = 0 

x(x-7)=0 

 

∴ 𝑥 = 0, 𝑥 = 7 

 

আবার, (i)নং রেকে পাই   𝑦 = √7𝑥 = 𝑦1( ধবর  ) 

 (ii)নং রেকে পাই   𝑦 = 𝑥 = 𝑦2 (ধবর)  

 (i)নং পিাবৃত্ত এবং  (ii)নং মিখাি েধযবেী অংডেি 

মেেফল । 

= ∫0
7
 (𝑦1 − 𝑦2)𝑑𝑥 

= ∫0
7
 (7𝑥)

1
2𝑑𝑥 − ∫0

7
 𝑥𝑑𝑥 

= 7
1
2 [
𝑥
2
2

3
2

]

0

7

− [
𝑥2

2
]
0

7

 

=
2

3
7
1
2 [7

3
2 − 0] −

1

2
[72 − 0] 

=
2

3
7
1
2
+
3
2 −

1

2
(49) =

2

3
(49) −

1

2
(49) 

= 49(
2

3
−
1

2
) = 49 (

4 − 3

6
) 

=
49

6
   বর্ে এেে ।(ans) 

প্রশ্ন 20। 𝒚𝟐 = 𝟔𝒙 পরািৃত্ত এিং y= x সরলশরখা দ্বারা 

সীমািদ্ধ রক্ষশের রক্ষেফল বনর্ থয় কর। [R.B 19 ] 

Solution: রদওয়া আকে , 𝑦2 = 6𝑥 ………(i) 

এবং  𝑦 = 𝑥……………………………(ii) 

 (i)ও  (ii) সমাধান েকর পাই , x2 = 6𝑥  

x2 − 6𝑥 = 0 

x(x-6)=0 

∴ 𝑥 = 0, 𝑥 = 6 

আবার, (i)নং রেকে পাই   𝑦 = √6𝑥 = 𝑦1( ধবর  ) 

 (ii)নং রেকে পাই   𝑦 = 𝑥 = 𝑦2 (ধবর)  

 (i)নং পিাবৃত্ত এবং  (ii)নং মিখাি েধযবেী অংডেি 

মেেফল । 

= ∫0
6
 (𝑦1 − 𝑦2)𝑑𝑥 

= ∫0
6
 (6𝑥)

1
2𝑑𝑥 − ∫0

6
 𝑥𝑑𝑥 

= 6
1
2 [
𝑥
2
2

3
2

]

0

6

− [
𝑥2

2
]
0

6

 

=
2

3
6
1
2 [6

3
2 − 0] −

1

2
[62 − 0] 

=
2

3
6
1
2
+
3
2 −

1

2
(36) =

2

3
(36) −

1

2
(36) 

= 36(
2

3
−
1

2
) = 36 (

4 − 3

6
) 

=
36

6
  =  6  বর্ে এেে ।(ans) 

প্রশ্ন 21। 𝒚 = 𝟒𝒙𝟐পরািৃত্ত এিং y=  4সরলশরখা দ্বারা 

সীমািদ্ধ রক্ষশের রক্ষেফল বনর্ থয় কর। [C.B. '01] 

Solution:  𝑦 = 4𝑥2 পরাবৃকত্তর শীর্ে ববনু্দ  𝑂(0,0) 

𝑦 = 4𝑥2 ⇒ 𝑥2 =
1

4
𝑦 ⇒ 𝑥 =

1

2
√𝑦 

𝒚 = 𝟒𝒙𝟐 পরাবৃত্ত  

এবং y = 4 সরলররখা  

দ্বারা সীমাবদ্ধ ক্ষেরে 

 y-এর সীমা 0 ক্ষেরে 4 পর্যন্ত। 

 ∴ ক্ষেে OAB এর ক্ষেেফল = 

 [y = 4x বক্রররখা, y অে এবং  y = 0 ও y = 4 ক্ষরখাদ্বয় 
দ্বারা সীমাবদ্ধ ক্ষেরের ক্ষেেফল] 

= ∫  
4

0

 𝑥𝑑𝑦 =
1

2
∫  
4

0

 √𝑦𝑑𝑦 

X 𝑥′   

y 

𝑦′ 

O 

𝑦2 = 7𝑥 

y = x 

(7,7) 

(7,0) 

X 𝑥′    

y 

𝑦′ 

O 

Y=4 
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 =
1

2
[
𝑦
1
2

3
2

]

0

4

=
1

2
×
2

3
{(4)

3
2 − 0}

 =
1

3
× 8 =

8

3
 বর্ে এেে ।(ans)

 

∴বনকণেয় আবদ্ধ মেডেি মেেফল  = 2 ×  

OABরক্ষকের রক্ষেফল  =
16

3
 বর্ে এেে ।(ans) 

প্রশ্ন 22। 𝒚𝟐 = 𝟒𝒙 পরািৃত্ত এিং y= x সরলশরখা দ্বারা 

সীমািদ্ধ রক্ষশের রক্ষেফল বনর্ থয় কর।.[CUET 13-

14,BUTEX ’12-13’; 𝑫, 𝟏𝟑 , 𝐂𝐔. 𝐁 ′𝟏𝟓] 

Solution: রদওয়া আকে , 𝑦2 = 4𝑥 ………(i) 

এবং  𝑦 = 𝑥……………………………(ii) 

(i)ও  (ii) সমাধান েকর পাই , x2 = 4𝑥 

x2 − 4𝑥 = 0 

x(x-4)=0 

∴ 𝑥 = 0, 𝑥 = 4 

আবার, (i)নং রেকে পাই   𝑦 = 2√𝑥 = 𝑦1( ধবর  ) 

 (ii)নং রেকে পাই   𝑦 = 𝑥 = 𝑦2 (ধবর)  

(i)নং পিাবৃত্ত এবং  (ii)নং মিখাি েধযবেী অংডেি 

মেেফল । 

= ∫  
4

0

  (𝑦1 − 𝑦2)𝑑𝑥 

= ∫  
4

0

  (2√𝑥 − 𝑥)𝑑𝑥 

= ∫  
4

0

 2√𝑥𝑑𝑥 − ∫  
4

0

 𝑥𝑑𝑥 

= 2∫  
4

0

 √𝑥𝑑𝑥 − [
𝑥2

2
]
0

4

 

= 2 [
𝑥
1
2
+1

1
2 + 1

]

0

4

− [
𝑥2

2
]
0

4

 

= 2 ×
2

3
[𝑥
3
2]
0

4

−
1

2
(42 − 0) 

= 2 ⋅
2

3
[4
3
2 − 0] −

1

2
× 16 

=
4

3
⋅ 8 − 8 =

32

3
− 8 =

32 − 24

3
 

=
8

3
 বর্ে এেে ।(ans) 

প্রশ্ন 23। 𝒚𝟐 = 𝒙 পরািৃত্ত এিং y= x -2  সরলশরখা দ্বারা 

সীমািদ্ধ রক্ষশের রক্ষেফল বনর্ থয় কর।. [BUET.10-

11, 

Solution: এখাকন , 𝑦2 = 𝑥……….(i) 

এবং,  𝑦 = 𝑥 − 2……………….(ii) 

(i) নং রেকে পাই ,  (𝑥 − 2)2 = x  

⇒ 𝑥2 − 4𝑥 + 4 = 𝑥 ⇒ 𝑥2 − 5𝑥 + 4 = 0  

⇒ (𝑥 − 1)(𝑥 − 4) = 0 ∴ 𝑥 = 1,4  

(ii) নং এ  x এর  মান বসাই , 

যখন , 𝑥 = 1, তখন , 𝑦 = 1 − 2 = −1 

যখন , 𝑥 = 4, তখন , 𝑦 = 4 − 2 = 2 

∴ রেদ ববনু্দর  স্থানাঙ্ক  , (1, −1), (4,2) 

বনকণেয় আবদ্ধ রক্ষকে 𝑦 এর  সীমা  −1 রেকে  2  পযেন্ত । 

(ii) ⇒ 𝑥 = 𝑦 + 2 = x1 (ধবর)  

(i) ⇒ x = y2 = x2 (ধবর)  

∴ বনকণেয় আবদ্ধ রক্ষকের রক্ষেফল 

X 

‘’’ 
𝑥′   

y 

𝑦′ 

O 

(4,2)  

(1,-1) 
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= ∫  
2

−1

  (𝑥1 − 𝑥2)𝑑𝑦

= ∫  
2

−1

  {(𝑦 + 2) − 𝑦2}𝑑𝑦

= ∫  
2

−1

 𝑦𝑑𝑦 + 2∫  
2

−1

 𝑑𝑦 − ∫  
2

−1

 𝑦2𝑑𝑦

= [
𝑦2

2
]
−1

2

+ 2[𝑦]−1
2 − [

𝑦3

3
]
−1

2

=
1

2
[22 − (−1)2] + 2[2 − (−1)] −

1

3
[23 − (−1)3]

=
1

2
(4 − 1) + 2(2 + 1) −

1

3
(8 + 1)

=
1

2
⋅ 3 + 6 − 3 =

3

2
+ 3

=
3 + 6

2
=
9

2
 বর্ে এেে । (ans)

 

প্রশ্ন 24। 𝒚𝟐 = 𝒙 পরািৃত্ত এিং y= x -2  সরলশরখা দ্বারা 

সীমািদ্ধ রক্ষশের রক্ষেফল বনর্ থয় কর।. [BUET.14-

15 ] 

Solution: এখাকন , 𝑦2 = 𝑥 − 1 …………………(i) 

2𝑦 = 𝑥 − 1………………… . (ii) 

(i)ও (ii)  নং রেকে পাই ,  𝑦2 = 2y 

 𝑦2 −2y = 0        

y (y -2 ) = 0 

∴ y = 0, y = 2 

y = 0  হকল x= 1 

y = 2 হকল x= 5 

∴ রেদ ববনু্দর  স্থানাঙ্ক  , (1,0), (5,2) 

∴ বনকণেয় আবদ্ধ রক্ষকে  xএর  সীমা  1 রেকে  5  পযেন্ত । 

 (i) ⇒ 𝑦 = √𝑥 − 1 = 𝑦1 (ধবর)  

(ii) ⇒ 𝑦 =
𝑥

2
−
1

2
= 𝑦2 (ধবর)  

∴ বনকণেয়কক্ষেফল = ∫  
5

1

  (𝑦1 − 𝑦2)𝑑𝑥 

 

 = ∫  
5

1

  {√𝑥 − 1 − (
𝑥

2
−
1

2
)𝑑𝑥

 = ∫  
5

1

  {(𝑥 − 1)
1
2 −

𝑥

2
+
1

2
} 𝑑𝑥

 = [
(𝑥 − 1)

3
2

3
2

−
𝑥2

4
+
1

2
𝑥]

1

5

 

−
2

3
(5 − 1)2 −

41

4
+
5

2
− {
2

3
(1 − 1)3 −

1

4
,
1

2
} 

(
10

3
−
25

4
+
5

3
) + (0 −

1

4
+
1

2
) 

−
16

3
−
25

4
+
5

2
+
1

4
−
1

2
 

64 − 75 + 30 + 3 − 0

12
 

=
16

12
= 

4

3
 বর্ে এেে । (ans) 

প্রশ্ন 25।রদখাও রয, 𝐱𝟐 = y পরািৃত্ত এিং x – y = 0 

সরলশরখা দ্বারা সীমািদ্ধ রক্ষশের রক্ষেফল  
𝟏

𝟔
   ।  

[ Raj.Ctg.Cu. 18] 

Solution: রদওয়া আকে ,  𝑥2 = y …………….(i) 

𝑥 − 𝑦 = 0…………………… . (ii) 

(i)ও (ii)  নং রেকে পাই ,  𝑥2 = x 

or, 𝑥2 − 𝑥 = 0  

or, 𝑥(𝑥 − 1) = 0  

or, 𝑥 = 0,1  

∴ 𝑥 = 0 হকল  𝑦 = 0এবং  𝑥 = 1 হকল , 𝑦 = 1 

∴ রেদ ববনু্দর  স্থানাঙ্ক  ,  (0,0)এবং, (1,1). 

∴ বনকণেয় আবদ্ধ রক্ষকে  xএর  সীমা  0 রেকে  1  পযেন্ত । 

X 𝑥′  
‘’’  

y 

𝑦′ 

O (1,0) 

 
(5,2) 
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∴ বনকণেয়কক্ষেফল = ∫  

1

0

 (𝑥 − 𝑥2)𝑑𝑥 

  

 = [
𝑥2

2
−
𝑥3

3
]
0

1

 = (
1

2
−
1

3
) − (0 − 0)

 =
3 − 2

6
=
1

6
 বর্ে এেে । (ans)

 

প্রশ্ন 26।রদখাও রয, 𝐱𝟐 = y পরািৃত্ত এিং 𝐲 = 𝐱 + 𝟔 

সরলশরখা দ্বারা সীমািদ্ধ রক্ষশের রক্ষেফল  

[ D.B.S.B.J.B. 18] 

Solution: রদওয়া আকে , 𝑦 = 𝑥 + 6… (i) এবং 

 𝑥2 = 𝑦…. (ii)  

∴ 𝑥2 = 𝑥 + 6 

or, 𝑥2 − 𝑥 − 6 = 0 

or, 𝑥2 − 3𝑥 + 2𝑥 − 6 = 0 

or,(x-3)(x+2)=0 

∴ 𝑥 = 3,−2 

∴ রেদ ববনু্দর  স্থানাঙ্ক  , (−2,4) এবং  (3,9) 

∴ 𝐴  = ∫  
3

−2

(𝑦1 − 𝑦2)𝑑𝑥 = ∫  
3

−2

  (𝑥 + 6 − 𝑥2)𝑑𝑥

 = [
𝑥2

2
+ 6𝑥 −

𝑥3

3
]
−2

3

= (
9

2
+ 18 −

27

3
) − (

4

2
− 12 +

8

3
)

 =
9

2
+ 18 − 9 − 2 + 12 −

8

3
=
9

2
−
8

3
+ 19

 =
27 − 16 + 114

6
=
125

6
 বর্ে এেে । (ans.) 

 

 

প্রশ্ন 27। 𝒚 = 𝒙𝟐 পরািৃত্ত x-অক্ষ এবং x = 1 ও y = 7 

রেখাদ্বয় সীমাবদ্ধ রক্ষত্রেে রক্ষেফল নির্ণয় কে।[C.B 02] 

Solution: 𝑦 = 𝑥2 …………………..(i) 

(i)নং বক্রররখা X অে 

 এবং x =  1 ও X = 7 ক্ষরখাদ্বয় 

 দ্বারা আবদ্ধ ক্ষেত্রে X এর 

 সীমা  1 ক্ষেরে 7 পর্যন্ত ।  

∴ ননরণযয় আবদ্ধ ক্ষেরের 

 ক্ষেেফল = [y = x বক্রররখা, x অে এবং x = 1 ও x = 7 

ক্ষরখাদ্বয় দ্বারা সীমাবদ্ধ ক্ষেত্রের ক্ষেেফল)  

= ∫  
7

1

 𝑦𝑑𝑥 = ∫  
7

1

 𝑥2𝑑𝑥 = [
𝑥3

3
]
1

7

=
1

3
(343 − 1) = 114 বর্ে এেে । (ans) 

 

প্রশ্ন 𝟐𝟖।𝒚𝟐 = 𝒙 এবং 𝒙𝟐 = 𝒚 বক্রত্রেখা দ্বাো সীমাবদ্ধ 
রক্ষত্রেে রক্ষেফল নির্ণয় কে।[ J.'10: BU TEX.05-06] 

Solution: রদওয়া আকে , 𝑦2 = 𝑥………………(i) 

এবং      𝑥2 = 𝑦…………………………(𝑖𝑖) 

 

(i)ও (ii)  নং রেকে পাই , 

 

∴ (𝑥2)2 = 𝑥  

⇒ 𝑥(𝑥3 − 1) = 0 

 ∴  𝑥 = 0,1 

যখন , 𝑥 = 0, (ii) ⇒ 𝑦 = 0 

যখন ,  𝑥 = 1, (ii) ⇒ 𝑦 = 1 (1,1) 

তাহরল, (i) ও (ii) নং পরাবৃত্তদ্বয় দ্বারা আবদ্ধ ক্ষেরে  x এি  
সীমা 0  ক্ষেরে 1 পর্যন্ত। 

(i)নং রেকে পাই , 𝑦 = √𝑥 = 𝑦1( ধবর ) 

 (ii) নং রেকে পাই ,  𝑦 = 𝑥2 = 𝑦2 (ধবর) 

X 𝑥′    

y 

𝑦′ 

O 

x=7 
 

x =1 

X 𝑥′    

y 

𝑦′ 

O 

(1,1) 
 

𝑥2 = 𝑦 

𝑦2 = 𝑥 
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∴ বনকণেয় রক্ষেফল  = ∫  
1

0

  (𝑦1 − 𝑦2)d𝑥

 = ∫  
1

0

  (√𝑥 − 𝑥2)𝑑𝑥

 = [
2

3
𝑥
3
2 −

1

3
𝑥3]

0

1

 =
2

3
−
1

3
=
1

3
 বর্ে এেে । (ans.)  

 

প্রশ্ন 29।  𝑥2 + 𝑦2 = 1 এবং 𝑦2 = 1 − 𝑥 দ্বাো সীমাবদ্ধ 
রক্ষত্রেে রক্ষেফল নির্ণয় কে।  [D.B, '01] 

Solution রদওয়া আকে  বৃকত্তর সমীেরণ, 𝑥2 + 𝑦2 = 1  ………( i ) 

𝑦2 = 1 − 𝑥2 

∴ 𝑦 = √1 − 𝑥2 = 𝑦1 (ধবর) 

পিাবৃডত্তি সমীেরণ, 𝑦2 = 1-x…………………………(ii) 

 ∴ 𝑦 = √1 − 𝑥 = 𝑦2 (ধবর)  

  (i) নং রেকে (ii) ববকয়ার্ েবর , 

𝑥2 = 𝑥  

Or,𝑥2 − 𝑥 = 0 

x (x-1) = 0 

∴ x = 0 ,1 

যখন  𝑥 = 0, তখন  (ii) ⇒ 𝑦 = ±1 

যখন, 𝑥 = 1 , তখন  (ii) ⇒ 𝑦 = 0 

∴ বৃত্ত এবং  পরাবৃত্ত  অক্ষকে  (1,0), (0,1) এবং(0 − 1). 

ববনু্দকত রেদ েকর  

∴ বনকণেয় রক্ষেফল = 2∫
0
 (𝑦

1
−𝑦

2
)𝑑𝑥 

= 2∫  
1

0

  (√1 − 𝑥2 − √1 − 𝑥) 𝑑𝑥

= 2 {∫  
1

0

 √1 − 𝑥2𝑑𝑥 − ∫  
1

0

 √1 − 𝑥𝑑𝑥}

 

এখন ,∫
0

1
 √1 − 𝑥2𝑑𝑥             

= ∫
0

𝜋/2
 cos 𝜃 ⋅ cos 𝜃𝑑𝜃  

=
1

2
∫
0

𝜋/2
 2 cos2 𝜃𝑑𝜃 

=
1

2
∫
0

𝜋/2
 (1 + cos 2𝜃)𝑑𝜃 

=
1

2
[𝜃 +

1

2
sin 20]

0

𝜋2

 

=
1

2
[
𝜋

2
+
1

2
sin 𝑥 − (0 −

1

2
sin 𝜃)] 

=
1

2
(
𝜋

2
+ 0 − 0) =

𝜋

4
 

আবার , ∫  
1

0

 √1 − 𝑥𝑑𝑥 = −
2

3
[(1 − 𝑥)

3
2]
0

1

 =:−
2

3
[(1 − 1)

3
2 − (1 − 0)

3
2]

 = −
2

3
(0 − 1) =

2

3

 

∴ বনকণেয় রক্ষেফল = 2(
𝜋

4
−
2

3
) বর্ে এেে । (ans.)   

প্রশ্ন 30।  𝒙𝒚 = 𝒄𝟐, 𝐱 − অে  এবং 𝒙 = 𝒂, 𝒙 = 𝒃(𝒃 >

𝒂 > 𝟎)দ্বাো সীমাবদ্ধ রক্ষত্রেে রক্ষেফল নির্ণয় কে।   

Solution: রদওয়া আকে, বক্র ররকখর সমীেরণ 

𝑥𝑦 = 𝑐2

∴ 𝑦 =
𝑐2

𝑥
 … .… . (i)

 

(i)নং অবধ বৃত্ত 𝑥 = a  এবং  𝑥 = 𝑏.ররখা দ্বারা সীমাবদ্ধ 

∴ বনকণেয় রক্ষেফল, = ∫  
b

a
 𝑦d𝑥 

= ∫  
b

a

𝑐2

𝑥
d𝑥 

= 𝑐2 [ln 𝑥]a
b 

= 𝑐2[ln 𝑏 − ln 𝑎] 

= 𝑐2 ln (
𝑏

𝑎
) বর্ে এেে । (ans.)   

প্রশ্ন 31।  𝒚 = 𝐜𝐨𝐬 𝒙 এই বক্রত্রেখা দ্বাো x অত্রক্ষে একটি  
আবদ্ধ  চাত্রেে রক্ষেফল নির্ণয় কে।  [C. B.19 ] 

ধবর, 𝑥 = sin 𝜃
∴ 𝑑𝑥 = cos 𝜃𝑑𝜃

 

x 1 𝜃 

𝜃 𝜋/2      0 

 

X 𝑥′    

y 

𝑦′ 

O 

A(0,1) 
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  Solution: 𝑦 = cos 𝑥 এই বক্রররখা দ্বারা x অরের এেটি 
চারপর সীমা − 𝜋

2
 ক্ষেরে 

𝜋

2
  ক্ষেরে  পর্যন্ত। 

∴ বনকণেয় রক্ষেফল 

= ∫  

𝜋
2

−
𝜋
2

 𝑦𝑑𝑥

= ∫  

𝜋
2

−
𝜋
2

 cos 𝑥𝑑𝑥 = [sin 𝑥]
−
𝜋
2

𝜋
2

= sin 
𝜋

2
− sin (−

𝜋

2
)

= sin 
𝜋

2
+ sin 

𝜋

2
 

= 2sin 
𝜋

2
= 2.1
= 2 বর্ে এেে । (ans.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

অধযায়-১০: রযার্জীেরণ (১ম পে) 

 

 ❖ 𝐈 = ∫ 𝐬𝐢𝐧𝟓 𝐱 𝐝𝐱
𝛑

𝟐
𝟎

 

  = [−cosx + 2.
cos3 x

2
−
cos5 x

5
]
0

π

2  

  = 0 − (−1 +
2

3
−
1

5
)  

  = 1 −
2

3
+
1

5
  

  =
15−10+3

15
  

  =
8

15
  

 

 ❖ 𝐈 = ∫ 𝐜𝐨𝐬𝟓 𝐱 𝐝𝐱.
𝛑

𝟐
𝟎

  

   = [sin x − 2
sin3 x

3
+
sin5 x

5
]
0

π

2  

  = (1 −
2

3
+
1

5
) − 0  

  =
8

15
  

 

−
𝜋

2
 X 𝑥′  

’  

y 

𝑦′ 

O 𝜋

2
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 সুতরাাং,  ∫ sin5 𝑥 𝑑𝑥
𝜋

2
0

= ∫ 𝑐𝑜𝑠5 𝑥 𝑑𝑥
𝜋

2
0

 
 

  এখন, 
 ➢ ∫ 𝑐𝑜𝑠5 𝑥 𝑑𝑥 =

4.2

5.3.1

𝜋

2
0

=
8

15
  [2 েকর েমকব] 

 ➢ ∫ cos7𝑥 𝑑𝑥
𝜋

2
0

 = 6.4.2

7.5.3.1
=
2.4.2

7.5.1
=
16

35
 

 ➢ ∫ sin9 x dx
π

2
0

=
8.6.4.2

9.7.5.3.1
  [Wall’s theorem] 

 ➢ ∫ cos11 𝑥 𝑑𝑥 =
10.8.6.4.2

11.9.7.5.3.1

𝜋

2
0

 

 ➢ ∫ sin 𝑥 𝑑𝑥
𝜋

2
0

=  ∫ 𝑐𝑜𝑠 𝑥 𝑑𝑥
𝜋

2
0

  

     ∫ 𝑠𝑖𝑛 𝑥 𝑑𝑥
𝜋

2
0

= 𝐴1 

   
 

    ∫ 𝑐𝑜𝑠 𝑥 𝑑𝑥
𝜋

2
0

= 𝐴2 
 

     
 

  অর্থাৎ, 𝐴1 = 𝐴2 
 𝐠𝐫𝐚𝐩𝐡 𝐭𝐫𝐚𝐧𝐬𝐟𝐞𝐫  

 (i)  

 
 
 
 

  𝜋

2
 ক্ষে 0 − এ ক্ষেত্রন ক্ষেছত্রন আনত্রল মূলত 𝑐𝑜𝑠𝑥 ক্ষলখ োওয়া যায়। 

 
 (ii)  

 

  আবার, (𝑖)ক্ষে 𝑠𝑖𝑛𝑥 বলত্রল (𝑖𝑖)ক্ষে বলা হত্রব sin (
𝜋

2
− x) ক্ষলখ। মাত্রন হত্রলা, x এর স্থত্রল (𝜋

2
− x) বসাত্রত হত্রব। 

  ∴ ∫ 𝑠𝑖𝑛 𝑥 𝑑𝑥
𝜋

2
0

= ∫ 𝑐𝑜𝑠 𝑥 𝑑𝑥
𝜋

2
0

  

     = ∫ sin (
𝜋

2
− 𝑥)𝑑𝑥

𝜋

2
0

 
 

❖ সারমমথ:  
  ∫ 𝑓(𝑥)  𝑑𝑥

𝑎

0
= ∫ 𝑓(𝑎 − 𝑥)

𝑎

0
𝑑𝑥  
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  ∫ 𝑓(𝑥)  𝑑𝑥
𝑏

𝑎
= ∫ 𝑓(𝑡)

𝑏

𝑎
𝑑𝑡    

  ∫ 𝑓(𝑥)  𝑑𝑥
𝑏

𝑎
= −∫ 𝑓(𝑥)

𝑎

𝑏
𝑑𝑥  

  প্রমাণ:  
  𝐼 = ∫ 𝑓(𝑎 − 𝑥)

𝑎

0
𝑑𝑥   

  𝐼 = −∫ 𝑓(𝑧)
𝑜

𝑎
𝑑𝑧 

     = ∫ 𝑓(𝑧)
𝑎

𝑜
𝑑𝑧 

     = ∫ 𝑓(𝑥)
𝑎

𝑜
𝑑𝑥 

 

  
 

❖  ∫ 𝒇(𝒙)
𝒃

𝒂
𝒅𝒙 = ∫ 𝒇(𝒂 + 𝒃 − 𝒙)

𝒃

𝒂
𝒅𝒙 

 প্রমাণ: 𝐼 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)
𝑏

𝑎
𝑑𝑥 

     = −∫ 𝑓(𝑧)
𝑎

𝑏
𝑑𝑧 

     = ∫ 𝑓(𝑧)
𝑏

𝑎
𝑑𝑧  = ∫ 𝑓(𝑥)

𝑏

𝑎
𝑑𝑥 

 
 

𝑻𝒚𝒑𝒆 –  𝟎𝟏 ∶   
 ➢ ∫

sin5 𝑥

sin5 𝑥+cos5 𝑥

𝜋

2
0

𝑑𝑥   ➢ ∫
cos5 𝑥

sin5 𝑥+cos5 𝑥

𝜋

2
0

𝑑𝑥 
 ➢ ∫

tan5 𝑥

tan5 𝑥+cot5 𝑥

𝜋

2
0

𝑑𝑥   ➢ ∫
cot5 𝑥

tan5 𝑥+cot5 𝑥

𝜋

2
0

𝑑𝑥 
 ➢ ∫

sec5 𝑥

sec5 𝑥+cosec5 𝑥

𝜋

2
0

𝑑𝑥 
 ➢ ∫

cosec5 𝑥

sec5 𝑥+cosec5 𝑥

𝜋

2
0

𝑑𝑥 
 
 ধরর,  𝐼 = ∫ sin5 𝑥 

sin5 𝑥+cos5 𝑥

𝜋

2
0

𝑑𝑥 …………………… . . (𝑖) 

   𝐼 = ∫
sin5(

𝜋

2
−𝑥)  

sin5(
𝜋

2
−𝑥) +cos5(

𝜋

2
−𝑥)

𝜋

2
0

𝑑𝑥 

  ⟹  𝐼 = ∫
cos5 𝑥 

sin5 𝑥+ 𝑐𝑜𝑠5 𝑥 

𝜋

2
0

𝑑𝑥 ………… . . (𝑖𝑖) 
(𝑖) + (𝑖𝑖),  
 2I  =  ∫

sin5 𝑥+cos5 𝑥

𝑠𝑖𝑛5𝑥+cos5 𝑥 

𝜋

2
0

𝑑𝑥  
  = ∫ 𝑑𝑥

𝜋

2
0

 
  = [𝑥]0

𝜋

2  
  =

𝜋

2
  

 ∴ 𝐼 =
𝜋

4
 (Ans) 

 

❖ 𝐼 = ∫ sin5 𝑥 

sin5 𝑥+cos5 𝑥

𝜋

3
𝜋

6

𝑑𝑥 ……………… . (𝑖)   

  ⟹  𝐼 = ∫
sin5(

𝜋

2
−𝑥)

sin5(
𝜋

2
−𝑥)+cos5(

𝜋

2
−𝑥)

𝜋

3
𝜋

6

𝑑𝑥   [∴ ∫ 𝑓(𝑥)𝑑𝑥 =
𝑏

𝑎 ∫ 𝑓
𝑏

𝑎
(𝑎 + 𝑏 − 𝑥)𝑑𝑥] 

𝑎 − 𝑥 = 𝑧   

⟹ −𝑑𝑥 = 𝑑𝑧.  

⟹  𝑑𝑥 = −𝑑𝑧.  

x o a 
z a o 

𝑎 + 𝑏 − 𝑥 = 𝑧   

∴  −𝑑𝑥 = 𝑑𝑧.  

∴ 𝑑𝑥 = −𝑑𝑧.  

x a b 
z b a 
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  ⟹  𝐼 = ∫
cos5 𝑥 𝑑𝑥

𝑠𝑖𝑛5 𝑥+cos5 𝑥 

𝜋

3
𝜋

6

𝑑𝑥 ………… . . (𝑖𝑖) 
  (𝑖) + (𝑖𝑖),   
  2I =  ∫ 𝑑𝑥

𝜋/3

𝜋/6
  

  = [𝑥]𝜋
6

𝜋

3  
  =

𝜋

3
−
𝜋

6
=
𝜋

6
  

  ⟹ 𝐼 =
𝜋

12
 

  Note: অর্থাৎ, Lower limit +Upper limit = 𝝅
𝟐
 হত্রল, 𝑰 = 𝑼𝒑𝒑𝒆𝒓 𝒍𝒊𝒎𝒊𝒕−𝑳𝒐𝒘𝒆𝒓 𝒍𝒊𝒎𝒕

𝟐
 

 ❖ ∫
tan100 𝑥 

𝑡𝑎𝑛100 𝑥+cot100 𝑥 

𝜋

3
𝜋

6

𝑑𝑥 =
𝜋

3
−
𝜋

6

2
 = 𝜋

12
  

 

 ❖ 𝐼 = ∫
𝑥 𝑠𝑖𝑛 𝑥.𝑐𝑜𝑠𝑥

𝑠𝑖𝑛4 𝑥+cos4 𝑥 

𝜋

2
0

𝑑𝑥  

    = ∫ (
𝜋

2
−𝑥)sin(

𝜋

2 
−𝑥)cos(

𝜋

2
−𝑥)𝑑𝑥

sin4(
𝜋

2
−𝑥)+cos4(

𝜋

2
−𝑥)

𝜋

2
0

  

   [∴ ∫ 𝑓(𝑥)  𝑑𝑥
𝑎

0
= ∫ 𝑓(𝑎 − 𝑥)

𝑎

0
𝑑𝑥]  

    = ∫ (
𝜋

2
−𝑥)𝑐𝑜𝑠𝑥 𝑠𝑖𝑛𝑥  𝑑𝑥

cos4 𝑥+sin4 𝑥

𝜋

2
0

  

   ∴ 2I = ∫ (𝑥+
𝜋

2
−𝑥)𝑠𝑖𝑛𝑥.𝑐𝑜𝑠𝑥

sin4 𝑥+cos4 𝑥
𝑑𝑥.

𝜋

2
0

 
   ⟹ 2𝐼 =

𝜋

2
∫

𝑠𝑖𝑛𝑥.𝑐𝑜𝑠𝑥

sin4 𝑥+cos4 𝑥
𝑑𝑥.

𝜋

2
0

 
    ⟹ 𝐼 =

𝜋

4
∫

𝑡𝑎𝑛𝑥.sec2 𝑥

tan4 𝑥+1
𝑑𝑥.

𝜋

2
0

 [লব ও হরত্রে cos4 𝑥 দ্বারা ভাগ]  
   ⟹ 𝐼 =

1

2

𝜋

4
∫

𝑑𝑧

1+𝑧2
∞

0
    

=
1

2

𝜋

4
[tan−1 𝑧]0

∞  
=
𝜋

8
[
𝜋

2
− 0] =

𝜋2

16
.  

❖ 𝑰 = ∫ 𝒚
𝟒

𝒐 √𝟒 − 𝒚 𝒅𝒚.   
= ∫ (4 − 𝑦)

4

0 √𝑦𝑑𝑦.  

= ∫ (4𝑦
4

0

1

2 − 𝑦
3

2) 𝑑𝑦  

= [4.
𝑦
3
2

3

2

−
𝑦
5
2

5

2

]
0

4

  

= [
8

3
× 4√4 −

2

5
. 42√4] − 0  

=
8×8

3
−
2×32

5
  

=
64

3
−
64

5
  

=
2×64

15
  

=
128

15
  

 

❖ 𝑰 = ∫ 𝒙
𝟏

𝟎
(𝟏 − 𝒙)𝒏𝒅𝒙  

𝑧 = tan2 𝑥  
𝑑𝑧 = 2𝑡𝑎𝑛𝑥 sec2 𝑥 𝑑𝑥     
𝑥 0 𝜋/2  
𝑧 0 ∞ 
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   = ∫ (1 − 𝑥){1 − (1 − 𝑥)}𝑛𝑑𝑥
1

0
  

 = ∫ (1 − 𝑥)
1

0
𝑥𝑛𝑑𝑥  [∴  ∫ 𝑓(𝑥)

𝑎

0
𝑑𝑥 =  ∫ 𝑓

𝑎

0
(𝑎 − 𝑥)𝑑𝑥] 

 = ∫ (𝑥𝑛 − 𝑥𝑛+1)𝑑𝑥.
1

0
  

 = [
𝑥𝑛+1

𝑛+1
−
𝑥𝑛+2

𝑛+2
]
0

1

  

 =
1

𝑛+1
−

1

𝑛+2
  

 =
𝑛+2−𝑛−1

(𝑛+1) (𝑛+2)
 = 1

(𝑛+1)(𝑛+2)
  

 

 আমরা ∫ 𝑑𝑥

1+𝑠𝑖𝑛𝑥
 এর সমাধান োরর।  

রেন্তু, 𝐼 = ∫ 𝑥

1+𝑠𝑖𝑛𝑥

3𝜋/4

𝜋/4
𝑑𝑥 ………………… . . (𝑖) 

  ⟹ 𝐼 = ∫
(𝜋−𝑥)

1+sin (𝜋−𝑥)

3𝜋/4

𝜋/4
𝑑𝑥. 

  ⟹ 𝐼 = ∫
(𝜋−𝑥)

1+𝑠𝑖𝑛𝑥

3𝜋/4

𝜋/4
𝑑𝑥 ……………… . . (𝑖𝑖)  

 

(i) + (ii) হত্রত োই, 

  2𝐼 = ∫
(𝑥+𝜋−𝑥)

(1+𝑠𝑖𝑛𝑥)

3𝜋/4

𝜋/4
𝑑𝑥. 

  ⟹ 𝐼 =
𝜋

2
∫

1

1+sin𝑥

3𝜋

4
𝜋

4

𝑑𝑥  

 =
𝜋

2
∫

1−𝑠𝑖𝑛𝑥

cos2 𝑥

3𝜋

4
𝜋

4

𝑑𝑥.  

 =
𝜋

2
∫ (sec2 𝑥 − 𝑠𝑒𝑐𝑥. 𝑡𝑎𝑛𝑥) 𝑑𝑥.
3𝜋

4
𝜋

4

  

 =
𝜋

2
[𝑡𝑎𝑛𝑥 − 𝑠𝑒𝑐𝑥]𝜋

4

3𝜋

4   
 

 
𝑻𝒚𝒑𝒆 –  𝟎𝟐   
 ∫(𝑎 − 𝑥) = 𝑓(𝑥) হত্রল, ∫ 𝑓(𝑥)𝑑𝑥 = 2

𝑎

0 ∫ 𝑓(𝑥). 𝑑𝑥.
𝑎

2
0

 
 ∫(𝑎 − 𝑥) = −𝑓(𝑥) হত্রল, ∫ 𝑓(𝑥)𝑑𝑥 = 0

𝑎

0
 

❖ 𝒔𝒊𝒏 𝒙 এর ক্ষলখ: 
  𝑓(𝑥) = 𝑠𝑖𝑛𝑥 
  𝑓(𝜋 − 𝑥) = 𝑠𝑖𝑛(𝜋 − 𝑥) = 𝑠𝑖𝑛 𝑥  
  ∴ ∫ 𝑠𝑖𝑛𝑥 𝑑𝑥 = 2

𝜋

0
 ∫ 𝑠𝑖𝑛𝑥 𝑑𝑥

𝜋

2
0

 
  ∫ 𝑓(𝑥)𝑑𝑥 = 2∫ 𝑓(𝑥)𝑑𝑥

𝑎

2
0

𝑎

0
 

 

❖ 𝒄𝒐𝒔 𝒙- এর ক্ষলখ: 

      

❖ ∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 −
𝑏

𝑎

𝑏

𝑎

𝑥)𝑑𝑥 
 ∴ 𝑎 + 𝑏 = 𝜋

4
+
3𝜋

4
  

  = 4.
𝜋

4
= 𝜋 
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  𝑓(𝑥) = 𝑐𝑜𝑠𝑥 
  𝑓(𝜋 − 𝑥) = cos(𝜋 − 𝑥)   = −𝑐𝑜𝑠𝑥. 
  ∴ 𝑓(𝜋 − 𝑥) = −𝑓(𝑥) 
  ∴ ∫ 𝑐𝑜𝑠𝑥

𝜋

0
𝑑𝑥 = 0;  

 

❖ 𝐼 = ∫ 𝑑𝑥

𝑎2 sin2 𝑥+𝑏2 cos2 𝑥.

𝜋

𝑜
 

  𝑓(𝑥) = 𝑎2 sin2 𝑥 + 𝑏2 cos2 𝑥 
  𝑓(𝜋 − 𝑥) = 𝑎2 sin2(𝜋 − 𝑥) + 𝑏2 cos2(𝜋 − 𝑥) 
           = 𝑎2 sin2 𝑥 + 𝑏2 cos2 𝑥 
  ∴ 𝑓(𝜋 − 𝑥) = 𝑓(𝑥). 
  ∴ 𝐼 = 2. ∫

𝑑𝑥

𝑎2 sin2 𝑥+𝑏2 cos2 𝑥

𝜋

2
𝑜

 
   = 2∫

sec2 𝑥

𝑏2+𝑎2 tan2 𝑥

𝜋

2
𝑜

𝑑𝑥    
   =

2

𝑎2
∫

𝑑𝑧

(
𝑏

𝑎
)
2
+𝑧2

∞

𝑜
      

   =
2

𝑎2
[tan−1

𝑎𝑧

𝑏
]
0

∞
.
𝑎

𝑏
 

   =
2

𝑎2
×
𝜋

2
.
𝑎

𝑏
=

𝜋

𝑎𝑏
 

 

❖ 𝐼 = ∫ 𝑥

𝑎2 sin2 𝑥+𝑏2 cos2 𝑥
𝑑𝑥 …………(𝑖)

𝜋

𝑜
  

  প্রেকম লবকে x মুক্ত েরা 
  𝐼 = ∫

𝜋−𝑥

𝑎2 sin2 𝑥+𝑏2 cos2 𝑥
𝑑𝑥 …………(𝑖𝑖)

𝜋

𝑜
 

 (i) + (ii), 
      2I = 𝜋 ∫ 1

𝑎2 sin2 𝑥+𝑏2 cos2 𝑥
𝑑𝑥

𝜋

𝑜
 

  ⟹ 𝐼 =
𝜋

2
∫

1

𝑎2 sin2 𝑥+𝑏2 cos2 𝑥
𝑑𝑥.

𝜋

𝑜
 

  ⇒ 𝐼 =
𝜋

2
.
𝜋

𝑎𝑏
  

   =
𝜋2

2𝑎𝑏
  

❖ 𝑒𝑥 = 1 + 𝑥

∟1
+
𝑥2

∟2
+
𝑥3

∟3
+
𝑥4

∟4
+∙∙∙∙∙∙∙∙∙∙∙ ∞   

       = ∑ 𝑥𝑘

∟𝑘
∝
𝑘=0  

 

 ❖ ∫ 𝑒𝑥𝑑𝑥 = ∫∑
𝑥𝑘

𝑘!
∞
𝑘=0 𝑑𝑥 

  = ∑
1

𝑘!
∞
𝑘=0 ∫𝑥𝑘𝑑𝑥 

  = ∑
1

𝑘!
∞
𝑘=0    

𝑥𝑘+1

𝑘+1
+ 𝑐 

  = ∑
𝑥𝑘+1

(𝑘+1)!
∞
𝑘=0 + 𝑐 

  =
𝑥

1!
+
𝑥2

2!
+
𝑥3

3!
+.……… . . +∞+ 𝑐  [রযখাকন c এর মান 1] 

 

  (𝐴)  ∑ (−1)𝑘𝑥2𝑘

22𝑘.(𝑘!)2
∝
𝑘=0   (B) ∑ (−1)𝑘

(2𝑘+1)𝑘!
∝
𝑘=0   (𝐶)  ∑ (−1)𝑘.𝑙𝑛𝑥

√𝑘.𝑘!
∝
𝑘=0  

  (D) ∑
(−1)𝑘+1.𝑥𝑘

𝑘!
∝
𝑘=0   (𝐸)  ∑ (−1)𝑘𝑥

−
1
2

2𝑙𝑛𝑘
∝
𝑘=0  

 

❖ 𝑰 = ∫ 𝒆−𝒙𝟐𝒅𝒙
𝟏

𝟎
   

𝑧 = tan 𝑥  
𝑑𝑧 = sec2 𝑥 𝑑𝑥     
𝑥 0 𝜋/2  
𝑧 0 ∞ 
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 Solve: 𝑒𝑥 = 1 + 𝑥

1!
+
𝑥2

2!
+
𝑥3

3!
+∙∙∙∙∙∙∙∙∙∙∙ ∞ 

   𝒆𝒙 = ∑
𝑥𝑘

𝑘!
∝
𝑘=0   

  ∴ 𝑒−𝑥2 = ∑
(−𝑥2)

𝑘

𝑘!
∝ 
𝑘=0   

     = ∑ (−1)𝑘.𝑥2𝑘

𝑘!
∝
𝑘=0  

   𝐼 =  ∫ 𝑒−𝑥2𝑑𝑥
1

0
= ∑

(−1)𝑘

∟𝑘
∝
𝑘=0  ∫ 𝑥2𝑘𝑑𝑥

1

0
 

     = ∑ (−1)𝑘

𝑘!
∝
𝑘=0 [

𝑥2𝑘+1 

2𝑘+1
]
0

1

 

     = ∑ (−1)𝑘

𝑘!
∝
𝑘=0 (

1

2𝑘+1
− 0) 

     = ∑ (−1)𝑘

(2𝑘+1)𝑘!
∞
𝑘=0  

   

𝐈𝐧𝐭𝐞𝐠𝐫𝐚𝐭𝐢𝐨𝐧 𝐨𝐟 𝐌𝐨𝐝𝐮𝐥𝐮𝐬 𝐟𝐮𝐧𝐜𝐭𝐢𝐨𝐧:  
 

❖ ∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑥)𝑑𝑥 + ∫ 𝑓(𝑥)𝑑𝑥 + ∫ 𝑓(𝑥)𝑑𝑥 +⋯…………+ ∫ 𝑓(𝑥)𝑑𝑥.
𝑧

𝑦

𝑑

𝑐

𝑐

𝑏

𝑏

𝑎

𝑧

𝑎
 

 

 
 
 

𝐏𝐫𝐨𝐛𝐥𝐞𝐦:  ∫ |𝑥|𝑑𝑥
1

−1
  

   |𝑥| = +𝑥;   𝑥 ≥ 0  
   |𝑥| = −𝑥;   𝑥 < 0   
        = ∫ −𝑥𝑑𝑥 + ∫ 𝑥𝑑𝑥.

1

0

0

−1
  = −[𝑥

2

2
]
−1

0

+ [
𝑥2

2
]
0

1

 
        = −[𝑜 − 1

2
] + [

1

2
− 0]      ∴  ∫ |𝑥|𝑑𝑥 =

1

−1

2 × (
1

2
× 1 × 1) = 1 

        = 1

2
+
1

2
= 1.           

❖ 𝐏𝐫𝐨𝐛𝐥𝐞𝐦:  𝐼 = ∫ |𝑥2 − 5𝑥 + 6| 𝑑𝑥
4

0
 

∫ |(𝑥 − 2)(𝑥 −
4

0
      =
3)| 𝑑𝑥 
      = ∫ (𝑥2 − 5𝑥 + 6)𝑑𝑥 + ∫ −(𝑥2 − 5𝑥 + 6)𝑑𝑥.

3

2

2

0
+ ∫ (𝑥2 − 5𝑥 + 6) 𝑑𝑥.

4

3
  

      = [𝑥
3

3
−
5𝑥2

2
+ 6𝑥]

0

2

− [
𝑥3

3
−
5𝑥2

2
+ 6𝑥]

2

3

+ [
𝑥3

3
−
5𝑥2

2
+ 6𝑥]

3

4

 
 

❖ 𝐏𝐫𝐨𝐛𝐥𝐞𝐦:  𝐼 = ∫ |(𝑥 − 1)(𝑥 − 2)(𝑥 − 3)|𝑑𝑥
5

0
 

 

    
 

  = −∫ (𝑥3 − 6𝑥2 + 11𝑥 − 6)𝑑𝑥 + ∫ (𝑥3 − 6𝑥2 + 11𝑥 − 6)𝑑𝑥 − ∫ (𝑥3 − 6𝑥2 + 11𝑥 − 6)𝑑𝑥 −
3

2

2

1

1

0 ∫ (𝑥3 − 6𝑥2 + 11𝑥 − 6)𝑑𝑥
5

3
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❖ 𝐏𝐫𝐨𝐛𝐥𝐞𝐦:   

    𝐼 = ∫ | sin 𝑥| 𝑑𝑥
2𝜋

0
 

∫ (−sin 𝑥) 𝑑𝑥
2𝜋

𝜋
       = ∫ sin𝑥 𝑑𝑥 +

𝜋

0

[− cos𝑥]𝜋
2𝜋       = [− cos𝑥]0

𝜋 −
 

𝐏𝐫𝐨𝐛𝐥𝐞𝐦:  𝐼 = ∫ |cos 𝑥| 𝑑𝑥
2𝜋

0
 

 

   = ∫ cos𝑥 𝑑𝑥 +
𝜋

2
0

 ∫ −cos𝑥 𝑑𝑥 + ∫ cos 𝑥 𝑑𝑥
2𝜋
3𝜋

2

3𝜋

2
𝜋

2

 

   = [𝑠𝑖𝑛𝑥]0

𝜋

2 − [𝑠𝑖𝑛𝑥]𝜋
2

3𝜋

2 + [𝑠𝑖𝑛𝑥]3𝜋
2

2𝜋 
    Proceed yourself 

 

 

𝐀𝐫𝐞𝐚 𝐮𝐧𝐝𝐞𝐫 𝐜𝐮𝐫𝐯𝐞  
 

Area বনণেয় েরার আকর্ আমরা curve sketching বশবখ: 
𝐂𝐮𝐫𝐯𝐞 𝐬𝐤𝐞𝐭𝐜𝐡𝐢𝐧𝐠:   

Case-01: 𝑺𝒚𝒎𝒎𝒆𝒕𝒓𝒚 𝒂𝒃𝒐𝒖𝒕 𝑿 𝒂𝒙𝒊𝒔.  
 

 
 

রোন এেটি গ্রাফ X-axis এর সাকপকক্ষ তখনই প্রবতসম হকব যখন y এর স্থকল –y বসাকল সমীেরণটি অপবরববতে ত োকে। 
 
 
 
Case-02:  𝐒𝐲𝐦𝐦𝐞𝐭𝐫𝐲 𝐚𝐛𝐨𝐮𝐭 𝐘 𝐚𝐱𝐢𝐬.  
 𝑥2 = 4𝑎𝑦  
 𝑥 = −𝑥 বসাকল,   
 𝑥2 = 4𝑎𝑦   
 অেোৎ সমীেরণটি পবরবতে ন হয় না  

 রোন এেটি গ্রাফ Y-axis এর সাকপকক্ষ তখনই Symmetry হকব 
 যখন সমীেরকণ 𝑥 = −𝑥 বসাকল সমীেরকণর রোন পবরবতে ন  হয় না। 

 

 Case-03:  𝑺𝒚𝒎𝒎𝒆𝒕𝒓𝒚 𝒂𝒃𝒐𝒖𝒕 𝒚 = 𝒙 𝒍𝒊𝒏𝒆.   
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 রোন গ্রাফ 𝑦 = 𝑥 লাইকনর সাকপকক্ষ প্রবতসম হকব যবদ সমীেরকণ 𝑦 এর স্থকল 𝑥 এবং 𝑥 এর স্থকল 𝑦 বসাই, তকব সমীেরকণর  রোন পবরবতে ন 
হয় না। 

 
 𝑥 এর স্থকল 𝑦 এবং 𝑦 এর স্থকল 𝑥 বসাকল √𝑦 + √𝑥 = 1 অেোৎ সমীেরকণর পবরবতে ন হয়বন। 
 

 Case-04:  𝑺𝒚𝒎𝒎𝒆𝒕𝒓𝒚 𝒂𝒃𝒐𝒖𝒕 𝒚 = −𝒙 𝒍𝒊𝒏𝒆  

 রোন গ্রাফ 𝑦 = −𝑥 লাইকনর সাকপকক্ষ প্রবতসম হকব যবদ 𝑥 এর স্থকল −𝑦 এবং 𝑦 এর স্থকল −𝑥 বসাকল  
 সমীেরকণর রোন পবরবতে ন হয় না।  
 𝑥2 + 𝑦2 − 2𝑥 + 2𝑦 + 1 = 0 বৃত্ত, রেি (1,-1)  
 x এর স্থকল –y 
 y এর স্থকল –x বসায় 
 𝑦2 + 𝑥2 + 2𝑦 − 2𝑥 + 1 = 0 
∴ 𝑥2 + 𝑦2 − 2𝑥 + 2𝑦 + 1 = 0  
 অেোৎ সমীেরকণর রোন পবরবতে ন হয় না। 
  

Case-05:  𝐒𝐲𝐦𝐦𝐞𝐭𝐫𝐲 𝐚𝐛𝐨𝐮𝐭 𝐨𝐫𝐢𝐠𝐢𝐧:  

 𝑦 = 𝑥3  

 রোন গ্রাফ origin লাইকনর সাকপকক্ষ প্রবতসম হকব যবদ 𝑥 এর স্থকল −𝑥 এবং 𝑦 এর স্থকল −𝑦 বসাকল সমীেরকণর রোন পবরবতে ন  হয় 
না। 

 𝑦 = 𝑥3 

  𝑥 → −𝑥 

  𝑦 → −𝑦 

 
             অেোৎ সমীেরণটির রোন পবরবতে ন হয়বন 

 
 
 
 
𝐆𝐞𝐧𝐞𝐫𝐚𝐥 আকলাচনা:   area বনণেকয়র জনয Determine the area bounded by 𝑦 = 𝑓(𝑥); 𝑥 = 𝑎; 𝑥 = 𝑏; and 𝑥-𝑎𝑥𝑖𝑠 

 

−𝑦 = −𝑥3   

⟹ 𝑦 = 𝑥3   
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 A1 = y1. dx  
 𝐴2 = y2. dx  
 𝐴3 = 𝑦3𝑑𝑥  
  A = A1 + A2 +∙∙∙∙∙∙∙∙∙  
     = (y1 + y2 + y3 +⋯……… . )dx.  
∴ 𝐴 = ∑ ya=b

x=a dx   
A = ∫ y. dx

b

a
 means an area bounded by  y = f(x), x = a, x = b and x axis. 

 

 
 

 
 
2. 
   

 
 
 

 
 
   𝐴1 = ∫ −𝑓(𝑥)𝑑𝑥

0

𝑎
 

  𝐴2 = ∫ 𝑓(𝑥)𝑑𝑥
𝑏

0
  

   𝐴 = |∫ 𝑓(𝑥)𝑑𝑥
0

𝑎
| + ∫ 𝑓(𝑥)𝑑𝑥

𝑎

0
  

 

❖ 𝐏𝐫𝐨𝐛𝐥𝐞𝐦:   Find the area by the curve y=x(x-3) and x-axis 

   𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐 
   Solve: 

     Parabolic function 

     𝑏2 − 4𝑎𝑐 = 0 

             > 0 

             < 0 

 

𝐴 = ∫ 𝑥 𝑑𝑦.
𝑏

𝑎
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     𝒃𝟐 − 𝟒𝒂𝒄 > 𝟎 

       
 

     𝒃𝟐 − 𝟒𝒂𝒄 < 𝟎   
 

     
 

  𝒚 = 𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄 

 𝑦 = 0 হকল, x এর রয মান গুকলা পাওয়া যায, রসই মানগুকলাই x অকক্ষর রেদ ববনু্দ। 
 𝑥 = 0 হকল, y এর রয মান পাওয়া যায়, x অকক্ষর রসই ববনু্দকত রেদ েরকব। 
 

 𝐓𝐮𝐫𝐧𝐢𝐧𝐠 𝐩𝐨𝐢𝐧𝐭:   

   

রোন এেটা function এর turning point বলকত বুঝায়, রয point এ ঢাল হয় শূণয। 
অেোৎ 𝑑𝑦

𝑑𝑥
= 0 হয় রয সব ববনু্দকত রসই সব ববনু্দই turning point. 

 

❖ 𝐏𝐫𝐨𝐛𝐥𝐞𝐦:   𝑦 = 𝑥(𝑥 − 3) 

 𝑦 = 0 হকল 𝑥 = 0, 3   
 𝑥 = 0 হকল  𝑦 = 0.  
 𝑦 = 𝑥2 − 3𝑥  
 𝑏2 − 4𝑎𝑐 = (−3)2 − 4 × 1 × 0 = 9 > 0  
 ∴ 𝑏2 − 4𝑎𝑐 > 0;  
 𝑥2 -এর সহর্ > 0; upard  
      𝐴 = |∫ 𝑦𝑑𝑥

3

0
|  

= |∫ (𝑥2 − 3𝑥)
3

0
| 𝑑𝑥  

= |[
𝑥3

3
−
3𝑥2

2
]
0

3

|  
= |

27

3
−
3×9

2
|  
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= |9 − 13.5| = 4.5 বর্ে এেে  
 

❖ 𝐏𝐫𝐨𝐛𝐥𝐞𝐦:   Find the area by the curve y = x(4 − x) and x-axis from 𝑥 = 0 𝑡𝑜 𝑥 = 5 
   y = 0 হকল , x = 0,4  

 x = 0 হকল , y = 0  

 y = 4x − x2  = −x2 + 4x 

 𝐷 = 16 − 4(−1)0 = 16 > 0  

 b2 − 4ac = 16 − 0 = 16 > 0  

 x2 এর সহর্ negative, downward. 

  

𝐴 = ∫ 𝑦 𝑑𝑥
4

0
+ |∫ 𝑦 𝑑𝑥| 

5

4
  

   = ∫ (4𝑥 − 𝑥2)𝑑𝑥4

0
+ |∫ (4𝑥 − 𝑥2)𝑑𝑥

5

4
|  

   = [4𝑥
2

2
−
𝑥3

3
]
0

4

+ | [
4𝑥2

2
−
𝑥3

3
]
4

5

|   
   = (32 −

64

3
) + |(50 −

125

3
) − (32 −

64

3
)| 

   =
32

3
+ |

25

3
−
32

3
| 

   =
32

3
+
7

3
 

   =
39

3
 

   = 13 বর্ে এেে 
 

❖ 𝐏𝐫𝐨𝐛𝐥𝐞𝐦:  Find the area by the graph 𝒚 = |𝒙 + 𝟑| and x-axis from 𝒙 = −𝟔 to 𝒙 = 𝟎 

  Solve:  

 

 

 

 
 

 𝑦 = 0 হকল, 𝑥 = −3    𝐴𝑟𝑒𝑎 = 

∫ 𝑦 𝑑𝑥
−3

−6
+ ∫ 𝑦 𝑑𝑥

0

−3
 

|𝑥 + 3| = (𝑥 + 3) ; 𝑥 ≥ −3   = ∫ −(𝑥 + 3)𝑑𝑥 + ∫ (𝑥 + 3)𝑑𝑥 .
0

−3

−3

−6
 

⌈𝑥 + 3⌉ = −(𝑥 + 3); 𝑥 < −3   = −[
𝑥2

2
+ 3𝑥]

−6

−3

+ [
𝑥2

2
+ 3𝑥]

−3

0

  

         = −{(
9

2
− 9) − (18 − 18)} + {0 − (

9

2
− 9)} 

         =
9

2
+
9

2
 

         = 9 𝑠𝑞. 𝑢𝑛𝑖𝑡 
❖ 𝐏𝐫𝐨𝐛𝐥𝐞𝐦:   Find the area by the graph y = |𝑥 + 1| + 1𝑎𝑛𝑑 x-axis from 𝑥 = −3 𝑡𝑜 𝑥 = 3 

  Solve:  

 𝑦 = 0 ;  |𝑥 + 1| = −1 

   ⟹±(𝑥 + 1) = −1 

   ⟹ 𝑥+ 1 = ±1 

   ⟹ 𝑥 = ±1− 1 
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 𝐴𝑟𝑒𝑎 = ∫ 𝑦 𝑑𝑥 + ∫ 𝑦 𝑑𝑥.
3

−1

−1

−3
  

 = ∫ {−(𝑥 + 1) + 1}𝑑𝑥 +
−1

−3 ∫ {(𝑥 + 1) + 1}𝑑𝑥
3

−1
 

 = −∫ 𝑥𝑑𝑥 +
−1

−3 ∫ (𝑥 + 2)𝑑𝑥
3

−1
 

 = −[
𝑥2

2
]
−3

−1

+ [
𝑥2

2
+ 3𝑥]

−1

3

 
 =  

 |𝑥 + 1| = 𝑥 + 1 ; 𝑥 ≥ −1 

   = −(𝑥 + 1); 𝑥 < −1. 

*বাবেটা পারা যাকব। 
 

Case-1: রোন ববনু্দকত গ্রাফ রেদ েকর না। 

 
 যখন দুটি graph পরস্পরকে রেদ েরকব না তখন মকন রাখকত হকব definitely definitely limit রদয়া োেকব।  
 ∫ 𝑓(𝑥)𝑑𝑥 = 𝐴1 + 𝐴2.

𝑏

𝑎
 

 ⟹ ∫ 𝑓(𝑥)𝑑𝑥 = 𝐴1 + ∫ 𝜙(𝑥)𝑑𝑥.
𝑏

𝑎

𝑏

𝑎
 

 ⟹ 𝐴1 = ∫ 𝑓(𝑥)𝑑𝑥 − ∫ 𝜙(𝑥)𝑑𝑥
𝑏

𝑎

𝑏

𝑎
    = ∫ {𝑓(𝑥) − 𝜙(𝑥)}𝑑𝑥𝑏

𝑎
 

  𝐴1 সবেদা ধনাত্মে। দুইটি curve দ্বারা আবদ্ধ রক্ষকের রক্ষেফল হকব 
  তাই 𝐴 = |∫ {𝑓(𝑥) − 𝜙(𝑥)}𝑑𝑥𝑏

𝑎
| 

 

𝐂𝐚𝐬𝐞-2: গ্রাফদ্বয় এেটা ববনু্দকত রেদ েকর। তাহকল অনয limit রদয়া োেকব। 

 
   𝐴 = |∫ [𝑓(𝑥) − 𝑔(𝑥)]𝑑𝑥

𝑏

𝑎
|  

❖ Case-3:  গ্রাফদ্বয় দু’টি ববনু্দকত রেদ েকর। রেদ রবর েকর x এর মান রবর েরব; এরা হকব বলবমট। 
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   𝐴 = |∫ (𝑓(𝑥) − 𝑔(𝑥))𝑑𝑥

𝑏

𝑎
|  

 

❖ 𝐏𝐫𝐨𝐛𝐥𝐞𝐦:   Find the area under the curve 𝒚 = 𝒙𝟐;  𝒚 = 𝒙𝟐 − 𝟐𝒙 𝒂𝒏𝒅 𝒙 = 𝟏 𝒕𝒐 𝒙 = 𝟑 

  Solve:  

 

  𝑦 = 𝑥2 এর  𝑡𝑢𝑟𝑛𝑖𝑛𝑔 𝑝𝑜𝑖𝑛𝑡;
𝑑𝑦

𝑑𝑥
= 2𝑥 = 0 ⟹ 𝑥 = 0 

  𝑦 = 𝑥2 − 2𝑥 এর  𝑡𝑢𝑟𝑛𝑖𝑛𝑔 𝑝𝑜𝑖𝑛𝑡;
𝑑𝑦

𝑑𝑥
= 2𝑥 − 2 = 0 ⟹ 𝑥 = 1 

  𝐴 = 𝐴1 + 𝐴2 + 𝐴3. 

  = |∫ (𝑥2 − 2𝑥)𝑑𝑥
2

1
| + ∫ 𝑥2. 𝑑𝑥 + ∫ {𝑥2 − (𝑥2 − 2𝑥)}𝑑𝑥

3

2

2

1
 

  = |[
𝑥3

3
−
2𝑥2

2
]
1

2

| + [
𝑥3

3
]
1

2

+ [𝑥2]2
3 

  = |(
8

3
− 4) − (

1

3
− 1)| + (

8

3
−
1

3
) + (9 − 4)  

  = |−
4

3
+
2

3
| +

7

3
+ 5 =

2

3
+
7

3
+ 5  

  = 8  বর্ে এেে। 
 

❖ 𝐏𝐫𝐨𝐛𝐥𝐞𝐦:  Find the area under the curve, 𝒚𝟐 = 𝟒𝒂𝒙 𝒂𝒏𝒅 𝒙𝟐 = 𝟒𝒂𝒚. 

  Solve:  

 
  𝑦2 = 4𝑎𝑥 এবং 𝑥2 = 4𝑎𝑦 সমাধান েকর 𝑥 − এর মান রবর েবর।  

  𝑦2 = 4𝑎𝑥    (
𝑥2

4𝑎
)
2

= 4𝑎𝑥. 

  𝑥2 = 4𝑎𝑦   ⟹ 𝑥4 = 64𝑎3𝑥. 
      ⟹ 𝑥(𝑥3 − 64𝑎3) = 0 
      ∴ 𝑥 = 0, 4𝑎. 
 
 

  𝐴 = ∫ (2√𝑎. √𝑥 −
𝑥2

4𝑎
) 𝑑𝑥

4𝑎

0
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     = 2√𝑎 [
𝑥
3
2

3

2

]
0

4𝑎

− [
𝑥3

12𝑎
]
0

4𝑎

 

     =
4√𝑎

3
× 8𝑎

3

2 −
64𝑎3

12𝑎
 

    =
32

3
𝑎2 −

16

3
𝑎2  

    =
16

3
𝑎2  বর্ে এেে। 

 

❖ 𝐏𝐫𝐨𝐛𝐥𝐞𝐦:  Find the area under the graph,  𝒚𝟐 = 𝟒𝒂𝒙 𝒂𝒏𝒅 𝒚 = 𝒎𝒙. 

  Solve:  

   সমীেরণদ্বয় সমাধান েবর। 
   𝑦2 = 4𝑎𝑥        (𝑚𝑥)2 = 4𝑎𝑥. 

𝑚2𝑥2 − 4𝑎𝑥 = 0    𝑦 = 𝑚𝑥          ⟹
𝑥(𝑚2𝑥 − 4𝑎) = 0            ⟹

0,
4𝑎

𝑚2            ∴ 𝑥 =

  𝐴𝑟𝑒𝑎 =  ∫ (2√𝑎. √𝑥 −𝑚𝑥)𝑑𝑥.
4𝑎

𝑚2

0
 

   = [2√𝑎
𝑥
3
2

3

2

−
𝑚𝑥2

2
]
0

4𝑎

𝑚2

  

   =
4

3
√𝑎. 8

𝑎
3
2

𝑚3 −
𝑚

2
×
16𝑎2

𝑚4   

   =
32

3

𝑎2

𝑚3 − 8
𝑎2

𝑚3  

   =
8

3
×
𝑎2

𝑚3  

 

 

 

 

 

❖ 𝐏𝐫𝐨𝐛𝐥𝐞𝐦:   𝒚𝟐 = 𝟏𝟔𝒙  এবং  𝒚 = 𝟑𝒙 দ্বারা আবদ্ধ রক্ষকের রক্ষেফল েত? 

  𝑎 = 4 ;    𝑚 = 3 

 𝐴 =
8

3
×
𝑎2

𝑚3 

    =
8×16

3×33
 

   =
128

81
 

 

𝐇𝐨𝐦𝐞𝐰𝐨𝐫𝐤:   𝒙𝟐 = 𝟒𝒂𝒚 এবং  𝒚 = 𝒎𝒙 দ্বারা আবদ্ধ রক্ষকের রক্ষেফল েত? 
 

 D.U হকল ও অনযানয University এর জনয গুরুত্বপূণেঃ  
 ∫ f(x)dx = 5 ∫ f(x + 1)dx =?

4

1

5

2
 

 Ans: 5 
 graph এর মাধযকম বযাখযাঃ ∫ f(x)dx =  ∫ f(x + c)dx

a−c

b−c

a

b
 

 

𝑦2 = 4𝑎𝑥 এবং  𝑦 = 𝑚𝑥 

দ্বারা আবদ্ধ রক্ষকের রক্ষেফল 
8𝑎2

3𝑚3
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সমূ্পণে রক্ষেফল অংশটি c এেে পবরমাণ েকম সকর যাকে। [ 
graph shifting concept] 

 

 আববতে ত ঘনবস্তুর আয়তন: 
  

 
 

মকন েবর, y = f(x) সমীেরণ দ্বারা প্রদত্ত বক্রকরখা AB এবং x = a ও x = b দ্বারা ববণেত ররখা দুইটি যোক্রকম P(x, y) এবং 
Q(x + δx, y + δy) PN ⊥ OX,      QM ⊥ OX,       SR ⊥ RN,     PS ⊥ QM 
মকন েবর, AKNPA এবং AKMQPA রক্ষে দুটি X অকক্ষর চতুে বদকে ঘূণেকনর ফকল সৃষ্ট ঘনফল δV। এখন, PN = y, QM = y + δy, NM =
δx, অতএব, RNMQ রক্ষেটি ঘূণেকনর ফকল সৃষ্ট ঘনফল = π(y + δy)2δx 
বচকে, RNMQ রক্ষেদ্বারা সৃষ্ট আয়তন > PNMQ রক্ষেদ্বারা সৃষ্ট আয়তন > PNMS দ্বারা সৃষ্ট আয়তন 

 অেোৎ, 
 π (y + δy)2 δx > δv > πy2δx 
 ⇒ π (y + δy)2 >

δv

δx
> πy2 

 Q → P হকল δx → o 
 dv

dx
= πy2 ⇒ dv = πy2dx 

 ∴  ∫ dv =  ∫ πy2dx
b

a

b

a
 

∴ y = f(x), x অক্ষ, x = a ও x = b দ্বারা আবদ্ধ রক্ষেটি x অকক্ষর চতুে বদকে ঘূণেকনর ফকল সৃষ্ট ঘনফল ∫ πy2dx
b

a
 হয়। 

অনুরূপ ভাকব Y অকক্ষর রক্ষে হকব ∫ πx2dy
b

a
 

 


