
DAV INSTITUTIONS, ODISHA ZONE- I 
D.A.V. PUBLIC SCHOOL, BERHMAPUR, ODISHA 

 

SUBJECT : MATHEMATICS 
CLASS : XII 
TOPIC : DEFINITE INTEGRAL 

============================================================== 

WORKSHEET – 3 (ADVANCE) 

SECTION – A (Each question carry 1 mark) 

1.  𝑓 𝑥 𝑑𝑥
𝑏+𝑐

𝑎+𝑐
 is equal to  

      (A)  𝑓 𝑥 − 𝑐 𝑑𝑥
𝑏

𝑎
   (B)  𝑓 𝑥 + 𝑐 𝑑𝑥

𝑏

𝑎
  (C)  𝑓 𝑥 𝑑𝑥

𝑏

𝑎
   (D)  𝑓 𝑥 𝑑𝑥

𝑏−𝑐

𝑎−𝑐
 .  

2. If  
1

1+4𝑥2
𝑑𝑥

𝑎

0
=

𝜋

8
 , 𝑡𝑕𝑒𝑛 𝑎 =  -------------------. 

SECTION – B (Each question carry 2 mark) 

3. Evaluate :  𝑒 |𝑥|𝑑𝑥
1

−1
 . 

4. Prove that :  
𝑓(𝑥)

𝑓 𝑥 +𝑓(𝑎+𝑏−𝑥)
𝑑𝑥 =

𝑏−𝑎

2

𝑏

𝑎
 . 

 

SECTION – C (Each question carry 4 mark) 

5. Find the value of the integral  
 1−𝑥

1+𝑥
𝑑𝑥

1

0
 .  

6. Find   𝑒𝑥−[𝑥]𝑑𝑥
1000

0
 .  

7. Evaluate :  𝑙𝑜𝑔  
4+3𝑠𝑖𝑛𝑥

4+3𝑐𝑜𝑠𝑥
 𝑑𝑥

𝜋

2
0

 .  

8. Evaluate :  
𝑥

1+𝑐𝑜𝑠𝛼 .𝑠𝑖𝑛𝑥
𝑑𝑥

𝜋

0
 .  

SECTION – D (Each question carry 6 mark) 

9. Evaluate :   𝑥2 𝑑𝑥
1.5

0
 .  

10. Evaluate :  cot−1 1 − 𝑥 + 𝑥2 𝑑𝑥
1

0
 .  
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MARKING SCHEME (SAMPLE) 

Qsn 
No. 

VALUE POINTS 

MARK 
FOR 

EACH 
VALUE 
POINT 

MAX. 
MARK 

1 Evaluate :  𝟑𝒙𝒅𝒙
𝟑

𝟐
 . 

Solution :  

Now  3𝑥𝑑𝑥
3

2
=  

3𝑥

log 𝑒 3
 

3
2

 

=
33

log 𝑒 3
−

32

log 𝑒 3
= log3 𝑒18 = 18 log3 𝑒 . 

 
 

 
 
½ 
 
½ 
 

 
 
 
1 

2 Evaluate :  
|𝒙|

𝒙
𝒅𝒙

𝟐

−𝟏
 . 

Solution :  

We have  𝑥 =  
𝑥, 𝑓𝑜𝑟 𝑥 ≥ 0

−𝑥, 𝑓𝑜𝑟 𝑥 < 0
  

Now  
 𝑥 

𝑥
𝑑𝑥 =  

−𝑥

𝑥
𝑑𝑥

0

−1
+  

𝑥

𝑥
𝑑𝑥  

2

0

2

−1
  

= −  1𝑑𝑥
0

−1

+  1𝑑𝑥
2

0

 

=  −𝑥 0
−1

+  𝑥 2
0

 

= −1 + 2 = 1 
 

 
 
 
½ 
½ 
 
 
½ 
 
½ 
 

 
 
 
 
 
2 

3 Evaluate :  
𝒙𝒔𝒊𝒏𝒙

𝟏+𝐜𝐨𝐬𝟐 𝒙

𝝅

𝟎
𝒅𝒙  

Solution :  

Let 𝐼 =  
𝑥𝑠𝑖𝑛𝑥

1+cos 2 𝑥

𝜋

0
𝑑𝑥  

⇒ 𝐼 =  
 𝜋−𝑥 𝑠𝑖𝑛𝑥

1+cos 2 𝑥
𝑑𝑥

𝜋

0
            

[using prop.  𝑓(𝑥)
𝑎

0
=  𝑓 𝑎 − 𝑥 𝑑𝑥

𝑎

0
] 

⇒ 2𝐼 = 𝜋  
𝑠𝑖𝑛𝑥

1 + cos2 𝑥
𝑑𝑥

𝜋

0

 

𝐿𝑒𝑡 𝑐𝑜𝑠𝑥 = 𝑡 ⇒ −𝑠𝑖𝑛𝑥𝑑𝑥 = 𝑑𝑡 
𝑤𝑕𝑒𝑛 𝑥 = 0, 𝑡 = 1 
𝑤𝑕𝑒𝑛 𝑥 = 𝜋, 𝑡 = −1 

 
 
 
½ 
 
 
½ 
 
 
 
½ 
 

 
 
 
 
 
 
 
 
 
 
 
4 



Qsn 
No. 

VALUE POINTS 

MARK 
FOR 

EACH 
VALUE 
POINT 

MAX. 
MARK 

⇒ 2𝐼 = −𝜋  
1

1+𝑡2
𝑑𝑡

−1

1
. 

= 𝜋[tan−1 𝑡]
−1

1
= −𝜋[tan−1(−1) − tan−1(1)] 

  

⇒ 2𝐼 = −𝜋  −
𝜋

4
−

𝜋

4
 =

𝜋2

2
  

⇒ 𝐼 =
𝜋2

4
  

 

½ 
 
1 
 
 
 
1 

4 Evaluate the following definite integral as limit of sums : 

  𝟑𝒙𝟐 + 𝟐𝒙 + 𝟏 𝒅𝒙
𝟒

𝟎
 .  

Solution :  

Here 𝑓 𝑥 = 3𝑥2 + 2𝑥 + 1, 𝑎 = 0, 𝑏 = 4, 𝑕 =
4−0

𝑛
  

                                                                        ⇒ 𝑛𝑕 = 4  

∴   3𝑥2 + 2𝑥 + 1 𝑑𝑥
4

0

= lim
𝑕→0

𝑕[𝑓 𝑕 + 𝑓 2𝑕 +  … . +𝑓 𝑛𝑕 ] 

 = lim𝑕→0 𝑕[ 3𝑕2 + 2𝑕 + 1 +  12𝑕2 + 4𝑕 + 1 +
        ….+3𝑛2𝑕2+2𝑛𝑕+1] 

= lim
𝑕→0

𝑕[ 3𝑕2 + 12𝑕2 +  … . +3𝑛2𝑕2 + (2𝑕 + 4𝑕

+  … . . +2𝑛𝑕) + 𝑛] 
= lim𝑕→0 𝑕[3𝑕2 12 + 22 +  … . . +𝑛2 + 2𝑕 1 + 2 +
                                                                          …+𝑛+𝑛]  

= lim𝑕→0[3𝑕3 𝑛 𝑛+1  2𝑛+1 

6
+ 2𝑕2 𝑛(𝑛+1)

2
   + 𝑛𝑕]  

= lim
𝑕→0

[
𝑛𝑕 𝑛𝑕 + 𝑕  2𝑛𝑕 + 𝑕 

2
+ 𝑛𝑕 𝑛𝑕 + 𝑕 + 𝑛𝑕] 

=
4 4 (8)

2
+ 4 4 + 4 = 64 + 16 + 4 = 84 

 

 
 
 
 
 
1 
 
 
1 
 
 
1 
 
 
1 
 
 
1 
 
1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
6 

 

***** 

 


