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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  

Downloaded from www.studiestoday.com

Downloaded from www.studiestoday.com



www.st
ud

ies
tod

ay
.co

m

 

Copyright © www.studiestoday.com All rights reserved. No part of this publication may be 
reproduced, distributed, or transmitted in any form or by any means, including photocopying, 
recording, or other electronic or mechanical methods, without the prior written permission. 

 

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  
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      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 
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          = ∫ 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} 
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