
 

 
 

DEFINITE INTEGRALS 

Q.1)  𝐼 =  ∫ |𝑥3 − 𝑥|
2

−1
𝑑𝑥  

Sol.1) 
 𝐼 =  ∫

|𝑥 (𝑥 + 1)(𝑥 − 1)|
(0)  (−1)  (1)

2

−1
𝑑𝑥    

 ∴   𝐼 =  + ∫ (𝑥3 − 𝑥)
0

−1
𝑑𝑥 − ∫ (𝑥3 − 𝑥)

1

0
𝑑𝑥 + ∫ (𝑥3 − 𝑥)

2

1
𝑑𝑥 

      𝐼 =  [
𝑥4

4
−

𝑥2

2
]

−1

0

− [
𝑥4

4
−

𝑥2

2
]

0

1

+ [
𝑥4

4
−

𝑥2

2
]

1

2

 

      𝐼 =  [(0) − (
1

4
−

1

2
)] − [(

1

4
−

1

2
) − (0)] + [(4 − 2) − (

1

4
−

1

2
)]  

      𝐼 =  
11

4
           𝑎𝑛𝑠.  

Q.2) 
𝐼 =  ∫

|𝑥 − 3| + |𝑥 − 1| + |𝑥 − 2|
(3)           (1)              (2)

4

1
𝑑𝑥             

Sol.2) 
𝐼 =  ∫

|𝑥 − 1| + |𝑥 − 2| + |𝑥 − 3|
(1)           (2)              (3)

4

1
𝑑𝑥   

      𝐼 =  ∫ (𝑥 − 1) − (𝑥 − 2) − (𝑥 − 3)
2

1
𝑑𝑥 + ∫ (𝑥 − 1) + (𝑥 − 2) − (𝑥 − 3)

3

2
𝑑𝑥 +

 ∫ (𝑥 − 1) + (𝑥 − 2) + (𝑥 − 3)
4

3
𝑑𝑥 

      𝐼 =  ∫ (−𝑥 + 4)
2

1
𝑑𝑥 + ∫ 𝑥

3

2
𝑑𝑥 + ∫ (3𝑥 − 6)

4

3
𝑑𝑥 

      𝐼 =  [
−𝑥2

2
+ 4𝑥]

1

2

+ [
𝑥2

2
]

2

3

+ [
3𝑥2

2
− 6𝑥]

3

4

  

      𝐼 =  [(−2 + 8) − (
−1

2
+ 4)] + [

9

2
− 2] + [(24 − 24) − (

27

2
− 18)] 

      𝐼 =  6 −
7

2
+

5

2
+

9

2
  

      𝐼 =  
19

2
                𝑎𝑛𝑠 . 

Q.3) 𝐼 =  ∫ |𝑠𝑖𝑛 𝑥|
2𝜋

0
𝑑𝑥  

Sol.3) 𝐼 =  ∫ 𝑠𝑖𝑛 𝑥
𝜋

0
𝑑𝑥 − ∫ 𝑠𝑖𝑛 𝑥 

2𝜋

𝜋
𝑑𝑥  

      𝐼 =  [−𝑐𝑜𝑠 𝑥]0
𝜋 − [−𝑐𝑜𝑠 𝑥]𝜋

2𝜋 

      𝐼 =  −[𝑐𝑜𝑠 𝑥]0
𝜋 + [𝑐𝑜𝑠 𝑥]𝜋

2𝜋 

      𝐼 =  −[𝑐𝑜𝑠 𝜋 − 𝑐𝑜𝑠 0] + [𝑐𝑜𝑠 2𝜋 − 𝑐𝑜𝑠 𝜋] 

      𝐼 =  −[−1 − 1] + [0 − (−1)] 

      𝐼 =  2 + 2 

      𝐼 =  4   𝑎𝑛𝑠. 

Q.4) 
 𝐼 =  ∫ |𝑐𝑜𝑠(2𝑥)|

𝜋

2
0

𝑑𝑥  

Sol.4) 
 𝐼 =  ∫ |𝑐𝑜𝑠(2𝑥)|

𝜋

2
0

𝑑𝑥  



 

 
 

Critical 𝑝𝑜𝑖𝑛𝑡     2𝑥 =
𝜋

2
               𝑥 =

𝜋

4
 

∴    𝐼 =  ∫ 𝑐𝑜𝑠(2𝑥)
𝜋

4
0

𝑑𝑥 − ∫ 𝑐𝑜𝑠(2𝑥)
𝜋

2
𝜋

4

𝑑𝑥  

{
∵   0 < 𝑥 < 𝜋/4 ∵   𝜋/4 < 𝑥 < 𝜋/2
0 < 2𝑥 < 𝜋/2 𝜋/2 < 2𝑥 < 𝜋

} 

   1𝑠𝑡 𝑞𝑢𝑎𝑑 (+ 𝑣𝑒)     2𝑛𝑑 𝑞𝑢𝑎𝑑 (− 𝑣𝑒) 

      𝐼 =  
1

2
[𝑠𝑖𝑛(2𝑥)]0

𝜋/4
−

1

2
[𝑠𝑖𝑛(2𝑥)]𝜋

4

𝜋

2   

      𝐼 =  
1

2
[(𝑠𝑖𝑛

𝜋

2
−  𝑠𝑖𝑛 0)] −

1

2
[𝑠𝑖𝑛 𝜋 − 𝑠𝑖𝑛

𝜋

2
]  

      𝐼 =  
1

2
[1 − 0] −

1

2
[0 − 1]  

      𝐼 =  
1

2
+

1

2
  

      𝐼 =  1     𝑎𝑛𝑠. 

Q.5) 𝐼 =  ∫ [𝑥]
3

0
𝑑𝑥  (𝑔𝑟𝑒𝑎𝑡𝑒𝑠𝑡 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛)  

Sol.5) 𝐼 =  ∫ [𝑥]
1

0
𝑑𝑥 + ∫ [𝑥]

2

1
𝑑𝑥 + ∫ [𝑥]

3

2
𝑑𝑥   

      𝐼 =  ∫ (0)
1

0
𝑑𝑥 + ∫ (1)

2

1
𝑑𝑥 + ∫ (2)

3

2
𝑑𝑥  

      𝐼 =  0 + (𝑥)1
2 + (2𝑥)2

3  

      𝐼 =  (2 − 1) + (6 − 4)  

      𝐼 =  3      𝑎𝑛𝑠 .  

Q.6) 𝐼 =  ∫ [𝑥2]
2

0
𝑑𝑥          

Sol.6) 𝐼 =  ∫ [𝑥2]
2

0
𝑑𝑥   

      𝐼 =  ∫ [𝑥2]
1

0
𝑑𝑥 + ∫ [𝑥2]

√2

1
𝑑𝑥 + ∫ [𝑥2]

√3

√2
+ ∫ [𝑥2]

2

√3
𝑑𝑥  

      𝐼 =  ∫ (0)
1

0
𝑑𝑥 + ∫ (1)

√2

1
𝑑𝑥 + ∫ (2)

√3

√2
𝑑𝑥 + ∫ (3)

2

√3
𝑑𝑥  

      𝐼 =  0 + (𝑥)1
√2 + (2𝑥)

√2
√3 + (3𝑥)

√3
2   

      𝐼 = (√2 − 1) + (2√3 − 2√2) + (6 − 3√3) 

      𝐼 =  5 − √2 − √3   𝐴𝑛𝑠 …  

Q.7) 𝐼 =  ∫ [𝑥2]
1.5

0
𝑑𝑥  

Sol.7)  𝐼 =  ∫ [𝑥2]
1.5

0
𝑑𝑥  

      𝐼 =  ∫ [𝑥2]
1

0
𝑑𝑥 + ∫ [𝑥2]

√2

1
𝑑𝑥 + ∫ [𝑥2]

1.5

√2
𝑑𝑥  

      𝐼 =  ∫ 0
1

0
𝑑𝑥 + ∫ (1)

√2

1
𝑑𝑥 + ∫ (2)

1.5

√2
𝑑𝑥  

      𝐼 =  0 + (𝑥)1
√2 + (2𝑥)

√2
1.5  



 

 
 

      𝐼 =  (√2 − 1) + (3 − 2√2)  

      𝐼 =  2 − √2       𝑎𝑛𝑠.  

Q.8) 
𝐼 =  ∫ |𝑥 𝑠𝑖𝑛(𝜋 𝑥)|

3

2
−1

𝑑𝑥  

Sol.8) Case –  𝐼 

     −1 < 𝑥 < 0    ;    −𝜋 < 𝜋 𝑥 < 0 

|𝑥 𝑠𝑖𝑛(𝜋 𝑥)| = 𝑥 𝑠𝑖𝑛(𝜋 𝑥) 

Case−𝐼𝐼 

      1 < 𝑥 < 1      ;    0 < 𝜋 𝑥 < 𝜋  

|𝑥 𝑠𝑖𝑛 (𝜋 𝑥)| = 𝑥 𝑠𝑖𝑛(𝜋 𝑥) 

Case−𝐼𝐼𝐼 

       1 < 𝑥 <
3

2
     ;     𝜋 < 𝜋 𝑥 <

3𝜋

2
 

|𝑥 𝑠𝑖𝑛(𝜋 𝑥)| = −𝑥 𝑠𝑖𝑛(𝜋 𝑥) 

∴    𝐼 =  ∫ 𝑥 𝑠𝑖𝑛(𝜋 𝑥)
1

−1
𝑑𝑥 − ∫ 𝑥 𝑠𝑖𝑛(𝜋 𝑥)

3

2
1

𝑑𝑥  

let 𝐼1 =  ∫ 𝑥 𝑠𝑖𝑛 (𝜋 𝑥) 𝑑𝑥 

     𝐼1 = [
−𝑥 𝑐𝑜𝑠(𝜋 𝑥)

𝜋
− ∫(1)

(−𝑐𝑜𝑠 𝜋 𝑥)

𝜋
𝑑𝑥] 

     𝐼1 =  
−𝑥 𝑐𝑜𝑠(𝜋 𝑥)

𝜋
+

1

𝜋
∫ 𝑐𝑜𝑠(𝜋 𝑥) 𝑑𝑥 

     𝐼1 =  
−𝑥 𝑐𝑜𝑠(𝜋 𝑥)

𝜋
+

𝑠𝑖𝑛(𝜋 𝑥)

𝜋2  

∴  𝐼 = [
−𝑥 𝑐𝑜𝑠(𝜋 𝑥)

𝜋
+

𝑠𝑖𝑛(𝜋 𝑥)

𝜋2 ]
−1

1
− [

−𝑥 𝑐𝑜𝑠 (𝜋 𝑥)

𝜋
+

𝑠𝑖𝑛(𝜋 𝑥)

𝜋2 ]
1

3/2
 

    𝐼 = [(
−𝑐𝑜𝑠 (𝜋)

𝜋
+

𝑠𝑖𝑛 (𝜋)

𝜋2 ) − (
𝑐𝑜𝑠(−𝜋)

𝜋
+

𝑠𝑖𝑛(−𝜋)

𝜋2 )] − [(
−3 

2
 
𝑐𝑜𝑠(

3𝜋

2
)

𝜋
+

𝑠𝑖𝑛(
3𝜋

2
)

𝜋2 ) − (
−𝑐𝑜𝑠(𝜋)

𝜋
+

𝑠𝑖𝑛(𝜋)

𝜋2 )] 

    𝐼 = [(
1

𝜋
+ 0) − (

−1

𝜋
+ 0)] − [(0 −

1

𝜋2) − (
+1

𝜋
+ 0)]         ….. {

𝑐𝑜𝑠(𝜋) = −1 ; 𝑐𝑜𝑠(−𝜋) = −1

𝑠𝑖𝑛(−𝜋) = 0 ; 𝑠𝑖𝑛 (
3𝜋

2
) = −1

𝑐𝑜𝑠(3𝜋/2) = 0

} 

    𝐼 = 
1

𝜋
+

1

𝜋
+

1

𝜋2 +
1

𝜋
  

∴    𝐼 = 
3

𝜋
+

1

𝜋2    ans. 

Q.9) 𝐼 = ∫ |log 𝑥|
𝑒

1/𝑒
𝑑𝑥 

Sol.9) 𝐼 = ∫ |log 𝑥|
𝑒

1/𝑒
𝑑𝑥 

Critical    𝑥 =  1     since log 1  =  0 

∴  𝐼 =  − ∫ log 𝑥
1

1/𝑒
𝑑𝑥 + ∫ log 𝑥

𝑒

1
𝑑𝑥 

let  𝐼1 =  ∫ log 𝑥 𝑑𝑥 

          = ∫ log 𝑥 .1 𝑑𝑥 



 

 
 

          = ∫ log 𝑥 . 𝑥 − ∫
1

𝑥
. 𝑥 𝑑𝑥  

      𝐼1 =  𝑥 𝑙𝑜𝑔 𝑥 –  𝑥  

∴  𝐼 = −[𝑥 log 𝑥 − 𝑥]1/𝑒
1 + [𝑥 log 𝑥 − 𝑥]1

𝑒 

        = − [(log 1 − 1) − (
1

𝑒
log (

1

e
) −

1

e
)] + [(𝑒 log 𝑒 − 𝑒) − (log 1 − 1)] 

        = − [(0 − 1) − (
−1

𝑒
−

1

𝑒
)] + [(𝑒 − 𝑒) − (0 − 1)]     …...{∵   log = 1  , log (

1

𝑒
) = −1} 

        = 1 −
2

𝑒
+ 1 

        = 2 −
2

𝑒
      ans. 

Q.10) 
𝐼 =  ∫ 𝑠𝑖𝑛7 𝑥

𝜋

2

−
𝜋

2

𝑑𝑥  

Sol.10) 
𝐼 = ∫ 𝑠𝑖𝑛7 𝑥

𝜋

2

−
𝜋

2

𝑑𝑥          

Here  

   𝑓(𝑥) = 𝑠𝑖𝑛7𝑥    

   𝑓(– 𝑥)  =  𝑠𝑖𝑛7(– 𝑥)  =  (− sin 𝑥 )7  = – 𝑓(𝑥) 

∴  𝑓(– 𝑥)  = – 𝑓(𝑥) 

    𝑓(𝑥)  → odd function 

∴ 𝐼 =  0     Ans.                           ……{∫ 𝑓(𝑥)𝑑𝑥 = 0
𝑎

−𝑎
   𝑤ℎ𝑒𝑛 𝑓(𝑥)𝑖𝑠 𝑜𝑑𝑑 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛} 

 




