
 

 
CHAPTER 

09 APPLICATION OF INTEGRALS 

 

 

THEOREM: 

If f(x) be a continuous non-negative function in a≤x≤b, then the area bounded by the curve 

y=f(x), the x-axis and ordinates x=a and x=b is given by the definite integral ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑏𝑏
𝑎𝑎 . 

 

REMARKS: 

1. AREA LYING BELOW THE X-AXIS: 

If 𝑓𝑓(𝑥𝑥) ≤ 0 for 𝑎𝑎 ≤ 𝑥𝑥 ≤ 𝑏𝑏, then the graph of y=f(x) lies below the x-axis. 

∴ Area bounded by the curve y=f(x), x-axis and the ordinates x=a and x=b is given by 

 ∫ −𝑓𝑓(𝑥𝑥)𝑏𝑏
𝑎𝑎 𝑑𝑑𝑑𝑑 = −∫ 𝑓𝑓(𝑥𝑥)𝑏𝑏

𝑎𝑎 𝑑𝑑𝑑𝑑. 

 
2. AREA LYING ABOVE AS WELL AS BELOW THE X-AXIS: 

If 𝑓𝑓(𝑥𝑥) ≥ 0 for 𝑎𝑎 ≤ 𝑥𝑥 ≤ 𝑐𝑐, and 𝑓𝑓(𝑥𝑥) ≤ 0 for 𝑐𝑐 ≤ 𝑥𝑥 ≤ 𝑏𝑏, then the area bounded by the 

curve y=f(x), x-axis and the ordinates x=a and x=b is equal to 

∫ 𝑓𝑓(𝑥𝑥)𝑐𝑐
𝑎𝑎 𝑑𝑑𝑑𝑑 + ∫ −𝑓𝑓(𝑥𝑥)𝑏𝑏

𝑐𝑐 𝑑𝑑𝑑𝑑 ⇒   ∫ 𝑓𝑓(𝑥𝑥)𝑐𝑐
𝑎𝑎 𝑑𝑑𝑑𝑑 − ∫ 𝑓𝑓(𝑥𝑥)𝑏𝑏

𝑐𝑐 𝑑𝑑𝑑𝑑   

 

 

 

 
3. The area bounded by the curve x=f(y), the y-axis and the abscissae y=c and y=d is equal 

to ∫ 𝑥𝑥𝑑𝑑𝑐𝑐 𝑑𝑑𝑑𝑑 = ∫ 𝑓𝑓(𝑦𝑦)𝑑𝑑
𝑐𝑐 𝑑𝑑𝑑𝑑 

 
4. If the curve x=f(y) lies to the left of y-axis, then the area bounded by the curve x=f(y), 

the y-axis and the abscissae y=c and y=d is equal to ∫ −𝑥𝑥𝑑𝑑
𝑐𝑐 𝑑𝑑𝑑𝑑 = ∫ −𝑓𝑓(𝑦𝑦)𝑑𝑑

𝑐𝑐 𝑑𝑑𝑑𝑑 

 

AREA BETWEEN TWO CURVES: 

Consider the area bounded by two curves y=f(x),y=g(x) and the lines x=a and x=b. 

Required Area = ∫ [𝑓𝑓(𝑥𝑥) − 𝑔𝑔(𝑥𝑥)]𝑑𝑑𝑑𝑑𝑏𝑏
𝑎𝑎  
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PRACTICE QUESTIONS 

 
1. The area bounded by 𝑦𝑦 = 2 − |2 − 𝑥𝑥| and 𝑦𝑦 = 3

|𝑥𝑥|
 is 

a) 4+3 log3
2

 sq unit 

b) 4−3 log3
2

 sq unit 

c) 3
2

log 3  sq unit 

d) 1
2

+ log 3 sq unit 

2. The area bounded by the curve 𝑦𝑦 = 𝑥𝑥4 − 2𝑥𝑥3 + 𝑥𝑥2 + 3 with 𝑥𝑥-axis and ordinates 

corresponding to the minima of 𝑦𝑦, is 

a) 1 

b) 91
30

 

c) 30
9

 

d) 4 

3. The area bounded by 𝑦𝑦 = |sin 𝑥𝑥|, 𝑥𝑥-axis and the lines |𝑥𝑥| = π is 

a) 2 sq units 

b) 3 sq units 

c) 4 sq units 

d) None of these 

4. The area bounded by curve 

 𝑥𝑥2 + 𝑦𝑦2 = 25, 4𝑦𝑦 = |4 − 𝑥𝑥2| and 𝑥𝑥 = 0 above the 𝑥𝑥-axis is   

a) 24sin −1 �4
5
� 

b) 25sin −1 �4
5
� 

c) 4 + 25 sin −1 �4
5
� 

d) None of these 
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5. Let 𝑓𝑓(𝑥𝑥) = min{𝑥𝑥 + 1,�(1 − 𝑥𝑥)}, then area bounded by 𝑓𝑓(𝑥𝑥) and 𝑥𝑥-axis is 

a) 1
6
 sq unit 

b) 5
6
 sq unit 

c) 7
6
 sq unit 

d) 11
6

 sq unit 

6. The area of the region between the curves 𝑦𝑦 = �1+sin𝑥𝑥
cos𝑥𝑥

 and y = �1−sin𝑥𝑥
cos𝑥𝑥

 

bounded by the line 𝑥𝑥 = 0 and 𝑥𝑥 = π
4
 

a) ∫ 𝑡𝑡
(1+𝑡𝑡2)√1−𝑡𝑡2

𝑑𝑑𝑑𝑑√2−1
0  

b) ∫ 4𝑡𝑡
(1+𝑡𝑡2)√1−𝑡𝑡2

𝑑𝑑𝑑𝑑√2−1
0  

c) ∫ 4𝑡𝑡
(1+𝑡𝑡2)√1−𝑡𝑡2

𝑑𝑑𝑑𝑑√2+1
0  

d) ∫ 𝑡𝑡
(1+𝑡𝑡2)√1−𝑡𝑡2

𝑑𝑑𝑑𝑑√2+1
0  

7. The area bounded by the 𝑥𝑥-axis, part of the curve 𝑦𝑦 = 1 + 8
𝑥𝑥2

 and the ordinates 𝑥𝑥 = 2 

and 𝑥𝑥 = 4, is divided into two equal parts by the ordinate 𝑥𝑥 = 𝑎𝑎, then the value of ′𝑎𝑎′ is 

a) 2√2 

b) ±2√2 

c) ±√2 

d) ±2 

8. In the interval [0,𝜋𝜋/2], area lying between the curves 𝑦𝑦 = tan 𝑥𝑥 , 𝑦𝑦 = cot 𝑥𝑥 and 𝑥𝑥-axis 

is 

a) log 2 

b) 1
2

log 2 

c) 2 log � 1
√2
� 

d) 3
2

log 2 

 

www.sm
art

ac
hie

ve
rs.

on
lin

e



9. The areas of the figure into which curve 𝑦𝑦2 = 6𝑥𝑥 divides the circle 𝑥𝑥2 + 𝑦𝑦2 = 16 are in

the ratio

a) 2
3

b) 4 𝜋𝜋−√3
8 𝜋𝜋+√3

c) 4 𝜋𝜋+√3
8 𝜋𝜋−√3

d) None of these

10. Area lying in the first quadrant and bounded by the curve 𝑦𝑦 = 𝑥𝑥3 and the line 𝑦𝑦 = 4𝑥𝑥,

is

a) 2

b) 3

c) 4

d) 5

11. The area cut off from a parabola by any double ordinate is 𝑘𝑘 times the corresponding

rectangle contained by that double ordinate and its distance from the vertex, then 𝑘𝑘 is

a) 2
3

b) 1
3

c) 3
2

d) 3

12. If 𝐴𝐴𝑛𝑛 be the area bounded by the curve 𝑦𝑦 = (tan 𝑥𝑥)𝑛𝑛 and the lines 𝑥𝑥 = 0,𝑦𝑦 = 0 and 𝑥𝑥 =

𝜋𝜋/4, then for 𝑥𝑥 > 2

a) 𝐴𝐴𝑛𝑛 + 𝐴𝐴𝑛𝑛−2 = 1
𝑛𝑛−1

b) 𝐴𝐴𝑛𝑛 + 𝐴𝐴𝑛𝑛−2 < 1
𝑛𝑛−1

c) 𝐴𝐴𝑛𝑛 − 𝐴𝐴𝑛𝑛−2 = 1
𝑛𝑛−1

d) None of these
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13. Area of the region bounded by the curve 𝑦𝑦 = �𝑥𝑥
2, 𝑥𝑥 < 0
𝑥𝑥, 𝑥𝑥 ≥ 0 and the line 𝑦𝑦 = 4 is 

a) 10
3

 sq unit 

b) 20
3

 sq unit 

c) 40
3

 sq unit 

d) None of these

14. The line 𝑥𝑥 = π
4
 divides the area of the region bounded by 𝑦𝑦 = sin 𝑥𝑥,  𝑦𝑦 = cos 𝑥𝑥  and   𝑥𝑥-

axis �0 ≤ 𝑥𝑥 ≤ 𝑥𝑥
2
� into two regions of areas 𝐴𝐴1 and 𝐴𝐴2. Then 𝐴𝐴1:𝐴𝐴2 equals

a) 4:1

b) 3:1

c) 2:1

d) 1:1

15. The area bounded by 𝑥𝑥 = 1, 𝑥𝑥 = 2, 𝑥𝑥𝑥𝑥 = 1 and 𝑥𝑥-axis is

a) (log 2) sq unit

b) 2 sq unit

c) 1 sq unit

d) None of these

16. The sine and cosine meet each other at number of points and develop the symmetrical

area number of times, area of one such region is

a) 4√2

b) 3√2

c) 2√2

d) √2

17. The sine and cosine meet each other at number of points and develop the symmetrical

area number of times, area of one such region is

a) 1:1

b) 2:1

c) 1:2

d) None of these
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18. Let 𝐴𝐴1 be the area of the parabola 𝑦𝑦2 = 4𝑎𝑎𝑎𝑎 lying between vertex and latusrectum and 

𝐴𝐴2 be the area between latusrectum and double ordinate 𝑥𝑥 = 2𝑎𝑎. Then, 𝐴𝐴1/𝐴𝐴2 = 

a) 2√2 − 1 

b) (2√2 + 1)/7 

c) (2√2 − 1)/7 

d) None of these 

19. The area of the region bounded by the curve 𝑎𝑎4𝑦𝑦2 = (2𝑎𝑎 − 𝑥𝑥)𝑥𝑥5 is to that of the circle 

whose radius is 𝑎𝑎, is given by the ratio 

a) 4:5 

b) 5:8 

c) 2:3 

d) 3:2 

20. Ratio of the area cut off a parabola by any double ordinate is that corresponding rectangle 

contained by that double ordinate and its distance from the vertex is 

a) 1/2 

b) 1/3 

c) 2/3 

d) 1 

21. The area bounded by the curves 𝑓𝑓(𝑥𝑥) = 𝑐𝑐𝑒𝑒𝑥𝑥(𝑐𝑐 > 0), the 𝑥𝑥-axis and the two ordinates 

𝑥𝑥 = 𝑝𝑝 and 𝑥𝑥 = 𝑞𝑞, is proportional to 

a) 𝑓𝑓(𝑝𝑝)𝑓𝑓(𝑞𝑞) 

b) |𝑓𝑓(𝑝𝑝) − 𝑓𝑓(𝑞𝑞)| 

c) 𝑓𝑓(𝑝𝑝) + 𝑓𝑓(𝑞𝑞) 

d) �𝑓𝑓(𝑝𝑝)𝑓𝑓(𝑞𝑞) 
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22. The figure shows a ∆𝐴𝐴𝐴𝐴𝐴𝐴 and the parabola 𝑦𝑦 = 𝑥𝑥2. The ratio of the area of the ∆𝐴𝐴𝐴𝐴𝐴𝐴 

to the area of the region 𝐴𝐴𝐴𝐴𝐴𝐴 of the parabola 𝑦𝑦 = 𝑥𝑥2 is equal to 

x

(-a, a2)A B (a, a2)

O(0, 0)

y

y'

x'

 
a) 3/5 

b) 3/4 

c) 7/8 

d) 5/6 

23. The area of the quadrilateral formed by the tangents at the end points of latus rectum to 

ellipse 𝑥𝑥
2

9
+ 𝑦𝑦2

5
= 1, is 

a) 27/4 sq unit 

b) 9 sq unit 

c) 27/2 sq unit 

d) 27 sq unit 

24. The volume of the solid obtained by revolving about 𝑦𝑦-axis  the area enclosed between 

the ellipse 𝑥𝑥2 + 9𝑦𝑦2 = 9 and the straight line 𝑥𝑥 + 3𝑦𝑦 = 3, in the first quadrant is 

a) 3π 

b) 4 π 

c) 6 π 

d) 9 π 

25. If the ordinate 𝑥𝑥 = 𝑎𝑎 divides the area bounded by 𝑥𝑥-axis part of the curve 𝑦𝑦 = 1 + 8
𝑥𝑥2

 

and the ordinates 𝑥𝑥 = 2, 𝑥𝑥 = 4 into two equal parts, then 𝑎𝑎 is equal 

a) √2 sq unit 

b) 2√2 sq unit 

c) 3√2 sq unit 

d) None of these 
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26. The positive value of the parameter ‘a’ for which the area of the figure founded by 𝑦𝑦 =

sin𝑎𝑎𝑎𝑎, 𝑦𝑦 = 0, 𝑥𝑥 = 𝜋𝜋/𝑎𝑎 and 𝑥𝑥 = 𝜋𝜋/3𝑎𝑎 is 3, is equal t0 

a) 2 

b) 1/2 

c) 2+√3
3

 

d) √3 

27. The area between the curves 

 𝑦𝑦 = 𝑥𝑥𝑥𝑥𝑥𝑥 and 𝑦𝑦 = 𝑥𝑥𝑥𝑥−𝑥𝑥 and line 𝑥𝑥 = 1, in square unit, is 

a) 2 �𝑒𝑒 + 1
𝑒𝑒
�  sq units 

b) 0 sq unit 

c) 2𝑒𝑒 sq units 

d) 2
𝑒𝑒

 sq unit 

28. The area of the region bounded by the parabola 𝑦𝑦 = 𝑥𝑥2 + 1 and the straight line 𝑥𝑥 + 𝑦𝑦 =

3 is given by 

a) 45
7

 

b) 25
4

 

c) 𝜋𝜋
18

 

d) 9
2
 

29. The positive value of the parameter ′𝑎𝑎′ for which the area of the figure bounded by 𝑦𝑦 =

sin𝑎𝑎 𝑥𝑥, 𝑦𝑦 = 0, 𝑥𝑥 = 𝜋𝜋
𝑎𝑎
 and 𝑥𝑥 = 𝜋𝜋

3𝑎𝑎
 is 3, is equal to 

a) 2 

b) 1/2 

c) 2+√3
3

 

d) 3/2 
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30. The line 𝑦𝑦 = 𝑚𝑚𝑚𝑚 bisects the area enclosed by the lines 𝑥𝑥 = 0,𝑦𝑦 = 0, 𝑥𝑥 = 3/2 and the 

curve 𝑦𝑦 = 1 + 4𝑥𝑥 − 𝑥𝑥2. The value of 𝑚𝑚, is 

a) 13/8 

b) 13/32 

c) 13/16 

d) 13/4 

31. The area bounded by the curve 𝑦𝑦 = 𝑥𝑥 + sin 𝑥𝑥 and its inverse function between the 

ordinates 𝑥𝑥 = 0 and 𝑥𝑥 = 2𝜋𝜋, is 

a) 8𝜋𝜋 sq unit 

b) 4𝜋𝜋 sq unit 

c) 8 sq unit 

d) None of these 

32. The area bounded by 𝑦𝑦 = 2 − |2 − 𝑥𝑥| and 𝑦𝑦 = 3
|𝑥𝑥|

 is 

a) 4+3 ln3
2

 

b) 4−3 ln3
2

 

c) 3
2

ln 3 

d) 1
2

+ ln 3 

33. The value of 𝑚𝑚 for which the area included between the curves 𝑦𝑦2 = 4𝑎𝑎𝑎𝑎 and 𝑦𝑦 = 𝑚𝑚𝑚𝑚 

equals, 𝑎𝑎2/3 is 

a) 1 

b) 2 

c) 3 

d) √3 
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�
2   if   𝑛𝑛 = 3𝑘𝑘, 𝑘𝑘 ∈ 𝑍𝑍

10     if      𝑛𝑛 = 3𝑘𝑘 + 1,𝑘𝑘 ∈ 𝑍𝑍
0   if    𝑛𝑛 = 3𝑘𝑘 + 2, 𝑘𝑘 ∈ 𝑍𝑍

 

34. The area bounded by 𝑦𝑦 = 4 − 𝑥𝑥2 and 𝑦𝑦 = �3 + 𝑥𝑥2

4
�, where [∙] denotes greatest integer 

function, is 

a) 1 sq unit 

b) 1
3
 sq unit 

c) 2
3
 sq unit 

d) 4
3
 sq unit 

35. The area formed by triangular shared region bounded by the curves 𝑦𝑦 = sin 𝑥𝑥,𝑦𝑦 = cos 𝑥𝑥 

and 𝑥𝑥 = 0 is 

a) (√2 − 1) sq unit 

b) 1 sq unit 

c) √2 sq unit 

d) (1 + √2) sq unit 

36. The area bounded by the curve 𝑥𝑥 = 𝑎𝑎 cos3 𝑡𝑡,   𝑦𝑦 = 𝑎𝑎 sin3 𝑡𝑡, is 

a) 3𝜋𝜋𝑎𝑎2

8
 

b) 3𝜋𝜋𝑎𝑎2

16
 

c) 3𝜋𝜋𝑎𝑎2

32
 

d) 3𝜋𝜋𝑎𝑎2 

37. The value of 𝑐𝑐 for which the area of the figure bounded by the curve 𝑦𝑦 = 8𝑥𝑥2 − 𝑥𝑥5, the 

straight lines 𝑥𝑥 = 1 and 𝑥𝑥 = 𝑐𝑐 and the 𝑥𝑥-axis is equal to 16
3

 is 

a) 2 

b) �8 − √17 

c) 3 

d) -1 
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38. The parabola 𝑦𝑦2 = 4𝑥𝑥 and 𝑥𝑥2 = 4 𝑦𝑦 divide the square region bounded by the lines 𝑥𝑥 =

4,𝑦𝑦 = 4 and the coordinate axes. If 𝑆𝑆1, 𝑆𝑆2, 𝑆𝑆3 are respectively the areas of these parts 

numbered from top to bottom, then 𝑆𝑆1: 𝑆𝑆2: 𝑆𝑆3 is 

a) 1:1:1 

b) 2:1:2 

c) 1:2:3 

d) 1:2:1 

39. Area enclosed by the curve 

 π[4�x − √2)2 + 𝑦𝑦2� = 8 is 

a) π sq units 

b) 2 sq units 

c) 3π sq units 

d) 4 sq units 

40. If the area above the 𝑥𝑥-axis bounded by the curves 𝑦𝑦 = 2𝑘𝑘𝑘𝑘 and 𝑥𝑥 = 0 and 2  is  
3

log2 
 then the value of 𝑘𝑘 is  

a) 1/2 

b) 1 

c) -1 

d) 2 

41. If a curve 𝑦𝑦 = 𝑎𝑎√𝑥𝑥 + 𝑏𝑏𝑏𝑏 passes through the point (1, 2) and the area bounded by the 

curves, line 𝑥𝑥 = 4 and 𝑥𝑥-axis is 8 sq unit, then 

a) 𝑎𝑎 = 3, 𝑏𝑏 = −1 

b) 𝑎𝑎 = 3, 𝑏𝑏 = 1 

c) 𝑎𝑎 = −3, 𝑏𝑏 = 1 

d) 𝑎𝑎 = −3, 𝑏𝑏 = −1 
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42. The area of the figure bounded by the curve |𝑦𝑦| = 1 − 𝑥𝑥2 is 

a) 2/3 

b) 4/3 

c) 8/3 

d) -5/3 

43. Line 𝑥𝑥 = 1 divides 𝐴𝐴 enclosed by circle 𝑥𝑥2 + 𝑦𝑦2 = 16 in two portions 𝐴𝐴1 and 𝐴𝐴2(𝐴𝐴1 >

𝐴𝐴2), then 𝐴𝐴1
𝐴𝐴2

 is 

a) 4 

b) 3 

c) 2 

d) None of these 

44. The area bounded by 𝑦𝑦 =  sin−1𝑥𝑥, 𝑥𝑥 = 1
√2

 and 𝑥𝑥-axis is 

a) � 1
√2

+ 1�  sq units 

b) �1 − 1
√2
�  sq units 

c) π
4√2

 sq units 

d) � π
4√2

+ 1
√2
− 1�  sq units 

45. The area bounded by the 𝑥𝑥-axis, the curve 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) and the lines 𝑥𝑥 = 1 and 𝑥𝑥 = 𝑏𝑏 is 

equal to (�(𝑏𝑏2 + 1) − √2) for all 𝑏𝑏 > 1, then 𝑓𝑓(𝑥𝑥) is 

a) �(𝑥𝑥 − 1) 

b) �(𝑥𝑥 + 1) 

c) �(𝑥𝑥2 + 1) 

d) 𝑥𝑥
�(1+𝑥𝑥2)

 

46. The area bounded by |𝑥𝑥 − 1| ≤ 2 and 𝑥𝑥2 − 𝑦𝑦2 = 1, is 

a) 6√2 + 1
2

log |3 + 2√2| 

b) 6√2 + 1
2

log |3 − 2√2| 

c) 6√2 − log |3 + 2√2| 

d) None of these 
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47. The area between the parabola 𝑦𝑦2 = 4𝑎𝑎𝑎𝑎 and the line 𝑦𝑦 = 𝑚𝑚𝑚𝑚 in square units is 

a) 5𝑎𝑎2

3𝑚𝑚
 

b) 8𝑎𝑎2

3𝑚𝑚3 

c) 7𝑎𝑎2

4𝑚𝑚2 

d) 3𝑎𝑎2

5𝑚𝑚
 

48. The length of the parabola 𝑦𝑦2 = 12𝑥𝑥 cut off by the latusretum is 

a) 6�√2 + log�1 + √2�� 

b) 3�√2 + log�1 + √2�� 

c) 6�√2 − log�1 + √2�� 

d) 3�√2 − log�1 + √2�� 

49. If 𝐴𝐴1 is the area enclosed by the curve 𝑥𝑥𝑥𝑥 = 1, 𝑥𝑥-axis and the ordinates 𝑥𝑥 = 1, 𝑥𝑥 = 2; 

and 𝐴𝐴2 is the area enclosed by the curve 𝑥𝑥𝑥𝑥 = 1, 𝑥𝑥-axis and the ordinates 𝑥𝑥 = 2, 𝑥𝑥 = 4, 

then 

a) 𝐴𝐴1 = 2 𝐴𝐴2 

b) 𝐴𝐴2 = 2 𝐴𝐴1 

c) 𝐴𝐴2 = 3 𝐴𝐴1 

d) 𝐴𝐴1 = 𝐴𝐴2 

50. The slope of tangent to a curve 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) at (𝑥𝑥,𝑓𝑓(𝑥𝑥)) is 2𝑥𝑥 + 1. If the curve passes 

through the point (1, 2), then the area of the region bounded by the curve, the 𝑥𝑥-axis and 

the line 𝑥𝑥 = 1 is 

a) 5
6
 sq unit 

b) 6
5
 sq unit 

c) 1
6
 sq unit 

d) 6 sq unit 
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ANSWER KEY 
1. Required area = ∫ (2 − 12 − 𝑥𝑥)𝑑𝑑𝑑𝑑 − ∫ 3

|𝑥𝑥|
3
√3

3
√3 𝑑𝑑𝑑𝑑 

 = ∫ 𝑥𝑥 𝑑𝑑𝑑𝑑 + ∫ (4 − 𝑥𝑥)𝑑𝑑𝑑𝑑 −3
2

2
√3 ∫ 3

𝑥𝑥
𝑑𝑑𝑑𝑑3

√3 = �𝑥𝑥
2

2
�
√3

2
+ �4𝑥𝑥 − 𝑥𝑥2

2
�
2

3
− [3 log 𝑥𝑥]√3

3  

 

 
 

 = 1
2

[4 − 3] + �12 − 9
2
− (8 − 2)� − 3[log 3 − log√3]  = 1

2
+ 3

2
− 3 log 3

√3
= 4

2
−

3
2

log 3  

2. Required area =91
30

 

3. Required area = 2∫ sin 𝑥𝑥 𝑑𝑑𝑑𝑑π
0 = 2[− cos 𝑥𝑥]0𝜋𝜋 = 2[1 + 1] = 4 sq units  

 

4. Required area = 2 �∫ �(25) − 𝑥𝑥2)𝑑𝑑𝑑𝑑 − ∫ 4−𝑥𝑥2

4
𝑑𝑑𝑑𝑑 − ∫ 𝑥𝑥2−4

4
𝑑𝑑𝑑𝑑4

2
2
0

4
0 �  

 

= 2 ��𝑥𝑥
2
√25 − 𝑥𝑥2 + 25

2
sin−1 𝑥𝑥

5
 �
0

4
− 1

4
�4𝑥𝑥 − 𝑥𝑥3

3
�
0

2
− 1

4
�𝑥𝑥

3

3
− 4𝑥𝑥�

2

4
�

 

 

  

= 2 ��2 × 3 + 25
5

sin−1 �4
5
� − 1

4
�64
3
− 16� + 1

4
�8
3
− 8��� = 4 + sin−1 �4

5
�   
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5. 𝑓𝑓(𝑥𝑥) = min{𝑥𝑥 + 1,�(1 − 𝑥𝑥)} = �
𝑥𝑥 + 1,−1 ≤ 𝑥𝑥 < 0
√1 − 𝑥𝑥, 0 < 𝑥𝑥 ≤ 1

 

∴ Required area = �∫ (𝑥𝑥 + 1)𝑑𝑑𝑑𝑑0
−1 � + �∫ �(1 − 𝑥𝑥)𝑑𝑑𝑑𝑑1

0 � = 7/6 sq unit  

6. Required area = ∫ ��1+sin𝑥𝑥
cos𝑥𝑥

− �1−sin𝑥𝑥
cos𝑥𝑥

�π/4
0 𝑑𝑑𝑑𝑑  

∵ � 1+sin𝑥𝑥
cos𝑥𝑥

> 1−sin𝑥𝑥
cos𝑥𝑥

> 0�  

= ∫ ��
1+

2tan𝑥𝑥2
1+tan2𝑥𝑥2

1−tan2𝑥𝑥2
1+tan2𝑥𝑥2

− �
1−

2tan𝑥𝑥2
1+tan2𝑥𝑥2

1−tan2𝑥𝑥2
1+tan2𝑥𝑥2

�𝜋𝜋/4
0 𝑑𝑑𝑑𝑑  

= ∫
1+tan𝑥𝑥2−1+tan

𝑥𝑥
2

�1−tan 2𝑥𝑥2

𝑑𝑑𝑑𝑑 =𝜋𝜋/4
0 ∫

2 tan𝑥𝑥2

�1−tan 2𝑥𝑥2

𝑑𝑑𝑑𝑑𝜋𝜋/4
0   

put tan 𝑥𝑥
2

= 𝑡𝑡 ⟹ 1
2

sec2 𝑥𝑥
2
𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑑𝑑  

∴ Required area = ∫ 4𝑡𝑡  𝑑𝑑𝑑𝑑
(1+𝑡𝑡2)√1−𝑡𝑡2

tanπ8
0  = ∫ 4𝑡𝑡  

(1+𝑡𝑡2)√1−𝑡𝑡2
𝑑𝑑𝑑𝑑√2−1

0   

7. Required value of a=±2√2 

8. Required area=log 2 

9. We have, 

𝐴𝐴1 = Area bounded by the two curves 

⇒ 𝐴𝐴1 = ∫ √6 𝑥𝑥2
0 𝑑𝑑𝑑𝑑 + ∫ √16 − 𝑥𝑥24

2 𝑑𝑑𝑑𝑑 = 4√3+16 𝜋𝜋
3

  

𝐴𝐴2 = Area bounded by 𝑥𝑥2 + 𝑦𝑦2 = 16 and outside 𝑦𝑦2 = 6 𝑥𝑥 

⇒ 𝐴𝐴2 = 16 𝜋𝜋 − 4√3+16 𝜋𝜋
3

= 32 𝜋𝜋−4√3
3

  

10. Area required = 4 
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11. Required area = 2∫ √4𝑎𝑎𝑎𝑎𝑑𝑑𝑑𝑑𝛼𝛼
0 = 𝑘𝑘(α)(2√4𝑎𝑎α) 

 
8√𝑎𝑎
3
𝛼𝛼3/2 = 4√𝑎𝑎𝑘𝑘𝛼𝛼3/2 ⇒  𝑘𝑘 = 2

3
  

12. 𝐴𝐴𝑛𝑛 + 𝐴𝐴𝑛𝑛−2 = 1
𝑛𝑛−1

 

13. Required area = ∫ (4 − 𝑥𝑥2)𝑑𝑑𝑑𝑑 + ∫ (4 − 𝑥𝑥)𝑑𝑑𝑑𝑑4
0

0
−2   

 

= �4𝑥𝑥 − 𝑥𝑥3

3
�
−2

0
+ �4𝑥𝑥 − 𝑥𝑥2

2
�
0

4
 = 8 − 8

3
+ 8 = 40

3
 sq unit  

14. Area, 𝐴𝐴1 = ∫ sin 𝑥𝑥 𝑑𝑑𝑑𝑑
π
4
0   

 

= −[cos 𝑥𝑥]0
𝜋𝜋/4 = 1 − 1

√2
= √2−1

√2
  

and area,𝐴𝐴2 = � cos 𝑥𝑥 𝑑𝑑𝑑𝑑
𝜋𝜋/2

𝜋𝜋/4
 

= [sin 𝑥𝑥]𝜋𝜋/4
𝜋𝜋/2 = �1 − 1

√2
� = √2−1

√2
  

∴  𝐴𝐴1:𝐴𝐴2 = √2−1
√2

: √2−1
√2

= 1: 1  

 

y

x
O (a, 0)

x =

, 4a
y2 = 4ax
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15. Required area = ∫ 1
𝑥𝑥
𝑑𝑑𝑑𝑑2

1  

 

= [log|𝑥𝑥|]12 = log 2 sq unit 

16. Area=3√2 

17. Given area bounded by the curve, 𝑦𝑦 = √3𝑥𝑥 + 4, 𝑥𝑥-axis and the line 𝑥𝑥 = −1 and 𝑥𝑥 = 4 

is 𝐴𝐴 and area bounded by the curve 𝑦𝑦 = √3𝑥𝑥 + 4𝑖𝑖𝑖𝑖, 𝑦𝑦 = ±(3𝑥𝑥 + 4)1/2  𝑥𝑥-axis and the 

line 𝑥𝑥 = −1 and 𝑥𝑥 = 4 is 𝐵𝐵 

∴ 𝐵𝐵 = 2𝐴𝐴     [Since, it is the area of both sides about x-axis]Now,   𝐴𝐴:𝐵𝐵 = 𝐴𝐴: 2 𝐴𝐴 =

1: 2  

18. We have, 

𝐴𝐴1 = 2∫ √4𝑎𝑎𝑎𝑎𝑎𝑎
0 𝑑𝑑𝑑𝑑 and,𝐴𝐴2 = 2∫ √4𝑎𝑎𝑎𝑎2𝑎𝑎

0 − 2∫ √4𝑎𝑎𝑎𝑎𝑎𝑎
0 𝑑𝑑𝑑𝑑  

⇒ 𝐴𝐴1 = 8𝑎𝑎2

3
 and,𝐴𝐴2 = 16

3 √2𝑎𝑎2 − 8
3
𝑎𝑎2 ⇒ 𝐴𝐴1

𝐴𝐴2
= 1

2√2−1
− 2√2+1

7
   

19. Given curve 𝑎𝑎4𝑦𝑦2 = (2𝑎𝑎 − 𝑥𝑥)𝑥𝑥5 

Cut off 𝑥𝑥-axis, when 𝑦𝑦 = 0 

0 = (2𝑎𝑎 − 𝑥𝑥)𝑥𝑥5 

∴ 𝑥𝑥 = 0, 2𝑎𝑎 

Hence, the area bounded by the curve 

𝑎𝑎4𝑦𝑦2 = (2𝑎𝑎 − 𝑥𝑥)𝑥𝑥5 is 𝐴𝐴1 = ∫ �(2𝑎𝑎−𝑥𝑥)𝑥𝑥5/2

𝑎𝑎2
𝑑𝑑𝑑𝑑2𝑎𝑎

0  

Put 𝑥𝑥 = 2𝑎𝑎 sin2 θ 

∴ 𝑑𝑑𝑑𝑑 = 4𝑎𝑎 sinθ cos θ𝑑𝑑θ 

∴ 𝐴𝐴1 = ∫ √2𝑎𝑎 cosθ(2𝑎𝑎)5/2 sin5 θ 4𝑎𝑎 sinθcosθ
𝑎𝑎2

𝑑𝑑θ𝜋𝜋/2
0 = 32𝑎𝑎2 ∫ sin6 θ cos2 θ 𝑑𝑑θ𝜋𝜋/2

0   

= 32𝑎𝑎2 ∙ (5∙3∙1)(1)
8∙6∙4∙2

∙ 𝜋𝜋
2
  (by walli’s formula)= 5𝜋𝜋𝑎𝑎2

8
 

Area of circle, 𝐴𝐴2 = 𝜋𝜋𝑎𝑎2 

∴  𝐴𝐴1
𝐴𝐴2

= 5
8
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20. Let 𝑦𝑦2 = 4𝑎𝑎𝑎𝑎 be a parabola and let 𝑥𝑥 = 𝑏𝑏 be a double ordinate. Then, 

𝐴𝐴1 = Area enclosed by the parabola 𝑦𝑦2 = 4𝑎𝑎𝑎𝑎 and the double ordinate 𝑥𝑥 = 𝑏𝑏 

⇒ 𝐴𝐴1 = 2∫ 𝑦𝑦 𝑑𝑑𝑑𝑑𝑏𝑏
0 = 2∫ √4𝑎𝑎𝑎𝑎𝑏𝑏

0  𝑑𝑑𝑑𝑑 = 4√𝑎𝑎 ∫ √𝑥𝑥3𝑏𝑏
0 𝑑𝑑𝑑𝑑  

⇒ 𝐴𝐴1 = 4√𝑎𝑎 �23 𝑥𝑥
3/2�

0

𝑏𝑏
= 4√𝑎𝑎 × 2

3
𝑏𝑏3/2 = 8

3
𝑎𝑎1/2𝑏𝑏3/2  

 
And, 𝐴𝐴2 = Area of the rectangle 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 

⇒ 𝐴𝐴2 = 𝐴𝐴𝐴𝐴 × 𝐴𝐴𝐴𝐴 = 2√4𝑎𝑎𝑎𝑎 × 𝑏𝑏 = 4 𝑎𝑎1/2𝑏𝑏3/2 

∴ 𝐴𝐴1 ∶ 𝐴𝐴2 = 8/3 𝑎𝑎1/2𝑏𝑏3/2 ∶ 4 𝑎𝑎1/2𝑏𝑏3/2 = 2/3 ∶ 1 = 2 ∶ 3   

21. Required area = ∫ 𝑐𝑐𝑒𝑒𝑥𝑥𝑑𝑑𝑑𝑑𝑝𝑝
𝑞𝑞 = [𝑐𝑐𝑒𝑒𝑥𝑥]𝑞𝑞

𝑝𝑝 = 𝑐𝑐[𝑒𝑒𝑝𝑝 − 𝑒𝑒𝑞𝑞] = 𝑓𝑓(𝑝𝑝) − 𝑓𝑓(𝑞𝑞) 

 

22. Area of curve 𝑂𝑂𝑂𝑂𝑂𝑂 = 2∫ 𝑥𝑥 𝑑𝑑𝑑𝑑𝑎𝑎2

0   

 

= 2∫ �𝑦𝑦
𝑎𝑎2

0 𝑑𝑑𝑑𝑑 = 2 �𝑦𝑦
3/2

3/2
�
0

𝑎𝑎2

 = 4
3

[𝑎𝑎3]  

Now, Area of ∆𝑂𝑂𝑂𝑂𝑂𝑂 = 1
2

× 𝐴𝐴𝐴𝐴 × 𝑂𝑂𝑂𝑂 = 1
2

× 2𝑎𝑎 × 𝑎𝑎2 = 𝑎𝑎3  

∴ Area of ∆ 𝐴𝐴𝐴𝐴𝐴𝐴
Area of curve 𝐴𝐴𝐴𝐴𝐴𝐴

= 𝑎𝑎3
4
3𝑎𝑎

3 = 3
4
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23. Given equation of ellipse is 𝑥𝑥
2

9
+ 𝑦𝑦2

5
= 1 

 

To find tangents at the end points of latus rectum we find 𝑎𝑎𝑎𝑎,𝑖𝑖𝑖𝑖, 𝑎𝑎𝑎𝑎 = √𝑎𝑎2 − 𝑏𝑏2 = √4 =

2 

By symmetry the quadrilateral is rhombus. So, area of rhombus is four times the area of 

the right angled formed by the tangent and axes in the first quadrant 

⇒ Equation of tangent at �𝑎𝑎𝑎𝑎,�𝑏𝑏(1 − 𝑒𝑒2)� = �2, 5
3
� is  2

9
𝑥𝑥 + 5

3
∙ 𝑦𝑦
5

= 1  

⇒  𝑥𝑥
9/2

+ 𝑦𝑦
3

= 1  

∴  Area of quadrilateral 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 4(area of ∆ 𝐴𝐴𝐴𝐴𝐴𝐴) = 4 �1
2
∙ 9
2
∙ 3� = 27 sq unit  

24. Volume = ∫ 𝜋𝜋10  𝑥𝑥2 𝑑𝑑𝑑𝑑 − ∫ 𝜋𝜋10  𝑥𝑥2 𝑑𝑑𝑑𝑑 = 𝜋𝜋 ∫ 9(1 − 𝑥𝑥2)𝑑𝑑𝑑𝑑 − 𝜋𝜋 ∫ 9(1 − 𝑦𝑦)2 𝑑𝑑𝑑𝑑1
0

1
0   

= 9𝜋𝜋 ��𝑦𝑦 − 𝑦𝑦3

3
� + (1−𝑦𝑦)3

3
�
0

1
= 9𝜋𝜋 ��1 − 1

3
� + �0 − 1

3
�� = 3𝜋𝜋    

25. ∴  Area = ∫ �1 + 8
𝑥𝑥2
� 𝑑𝑑𝑑𝑑4

2  

Since, the ordinate 𝑥𝑥 = 𝑎𝑎 divides area into two equal parts, therefore, 

∫ �1 + 8
𝑥𝑥2
� 𝑑𝑑𝑑𝑑 = 1

2 ∫ �1 + 8
𝑥𝑥2
� 𝑑𝑑𝑑𝑑4

2
𝑎𝑎
2  ⇒  �𝑥𝑥 − 8

𝑥𝑥
�
2

𝑎𝑎
= 1

2
�𝑥𝑥 − 8

𝑥𝑥
�
2

4
  

 

⇒  �𝑎𝑎 − 8
𝑎𝑎
� − (2 − 4) = 1

2
[(4 − 2) − (2 − 4)] ⇒  𝑎𝑎 − 8

𝑎𝑎
+ 2 = 2  

⇒  𝑎𝑎 = √8 = 2√2 sq unit  

 

C

y'

xx'
O

y

D B
L'

ae, b(1 - e2)L
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26. A=1/2 

27.  Required area = ∫ 𝑥𝑥𝑥𝑥𝑥𝑥  𝑑𝑑𝑑𝑑 − ∫ 𝑥𝑥𝑥𝑥−𝑥𝑥   𝑑𝑑𝑑𝑑1
0

1
0  

 

= [𝑥𝑥𝑥𝑥𝑥𝑥 − 𝑒𝑒𝑥𝑥]01 − [−𝑥𝑥𝑥𝑥−𝑥𝑥𝑒𝑒−𝑥𝑥]01 = 2
𝑒𝑒

 sq unit  

28. Area of required region=9
2
 

29. We have, ∫ sin𝑎𝑎𝑎𝑎𝜋𝜋/𝑎𝑎
𝜋𝜋/3 𝑎𝑎 𝑑𝑑𝑑𝑑 = 3 ⇒ 1

𝑎𝑎
�1 + 1

2
� = 3 ⇒ 2 𝑎𝑎 = 1 ⇒ 𝑎𝑎 = 1

2
 

 
30. M=13/16 

31. Area = 8 sq. unit 

32. Area bounded = 4−3 ln3
2

 

33. M=2 

34. 𝑦𝑦 = �3 + 𝑥𝑥2

4
� = 3,−2 < 𝑥𝑥 < 2  

 

Required area = 2 �∫ (4 − 𝑥𝑥2)𝑑𝑑𝑑𝑑 − 31
0 � = 2 ��4𝑥𝑥 − 𝑥𝑥3

3
�
0

1
− 3�  

= 2 �4 − 1
3
− 3� = 4

3
 sq unit  
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35. The given equation of curves are 

𝑦𝑦 = sin 𝑥𝑥    …(i)  

and 𝑦𝑦 = cos 𝑥𝑥  …(ii)  

From Eqs. (i) and (ii), we get sin 𝑥𝑥 = cos 𝑥𝑥  ⇒  𝑥𝑥 = 𝜋𝜋
4
  

∴ Required area = ∫ (cos 𝑥𝑥 − sin 𝑥𝑥)𝑑𝑑𝑑𝑑𝜋𝜋/4
0   

 

= [sin 𝑥𝑥 + cos 𝑥𝑥]0
𝜋𝜋/4 = �sin π

4
+ cos π

4
− cos 0� = � 1

√2
+ 1

√2
− 1�  

= 2
√2
− 1 = (√2 − 1) sq unit   

36. Area=3𝜋𝜋𝑎𝑎
2

8
 

37. For 𝑐𝑐 < 1, ∫ (8𝑥𝑥2 − 𝑥𝑥5)𝑑𝑑𝑑𝑑 = 16
3

1
𝑐𝑐   

⇒  8
3
− 1

6
− 8𝑐𝑐3

3
+ 𝑐𝑐6

6
= 16

3
 ⇒  𝑐𝑐3 �− 8

3
+ 𝑐𝑐3

6
� = 16

3
− 8

3
+ 1

6
= 17

6
  

⇒  𝑐𝑐 = −1 satisfy the above equation 

For 𝑐𝑐 ≥ 1, none of the values of 𝑐𝑐 satisfy the required condition that 

 ∫ (8𝑥𝑥2 − 𝑥𝑥5)𝑑𝑑𝑑𝑑 = 16
3

𝑐𝑐
1   

38. 𝑆𝑆1 = 𝑆𝑆3 = ∫ 𝑥𝑥2

4
𝑑𝑑𝑑𝑑4

0   

 

= 1
4
�𝑥𝑥

3

3
�
0

4
= 16

3
 sq units  

Now,   𝑆𝑆2 + 𝑆𝑆3 = ∫ √4𝑥𝑥4
0  𝑑𝑑𝑑𝑑 = 2 × �𝑥𝑥

3/2

3/2
�
0

4
= 32

3
sq units  

⟹  𝑠𝑠2 = 16
3

sq units ∴   𝑆𝑆1: 𝑆𝑆2: 𝑆𝑆3 = 16
3

: 16
3

: 16
3

= 1: 1: 1   
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39. The given equation can be rewritten as 
(𝑥𝑥−√2)2

2/𝜋𝜋
+ 𝑦𝑦2

8/𝜋𝜋
= 1  

Which represent an ellipse.  

Here,   a = �2
π
  

and   𝑏𝑏 = �8
𝜋𝜋
  

Area enclosed by an ellipse= 𝜋𝜋𝜋𝜋𝜋𝜋 

= 𝜋𝜋�2
𝜋𝜋
�8
𝜋𝜋
 = 4 sq units  

40. Given.  area = ∫ 2𝑘𝑘𝑘𝑘  𝑑𝑑𝑑𝑑 = 3
log2 

2
0   

⟹   � 2
𝑘𝑘𝑘𝑘

log𝑒𝑒2
�
0

2
= 3

log2
 ⟹   22𝑘𝑘

log𝑒𝑒2
− 1

log𝑒𝑒2
= 3

log2
  

⟹   22𝑘𝑘 − 1 = 3 ⟹  22𝑘𝑘 = 22  

⟹ 2𝑘𝑘 = 2 ⟹ 𝑘𝑘 = 1  

41. Given equation of curve is 𝑦𝑦 = 𝑎𝑎√𝑥𝑥 + 𝑏𝑏𝑏𝑏.  This curve passes through (1, 2) 

∴ 2 = 𝑎𝑎 + 𝑏𝑏  …(i) 

and area bounded by the curve and line 𝑥𝑥 = 4 and 𝑥𝑥-axis is 8 sq unit, then 

∫ �𝑎𝑎√𝑥𝑥 + 𝑏𝑏𝑏𝑏�𝑑𝑑𝑑𝑑 = 84
0   

⇒ 2𝑎𝑎
3
�𝑥𝑥3/2�

0
4 + 𝑏𝑏

2
[𝑥𝑥2]04 = 8  

⇒ 2𝑎𝑎
3
∙ 8 + 8𝑏𝑏 = 8 ⇒  2𝑎𝑎 + 3𝑏𝑏 = 3  …(ii) 

On solving Eqs. (i) and (ii), we get 

𝑎𝑎 = 3 and 𝑏𝑏 = −1 

42. Area=8/3 
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43. Equation of circle is 𝑥𝑥2 + 𝑦𝑦2 = 16 

∴  Total area of circle = 𝐴𝐴1 + 𝐴𝐴2 = 16π     …(i) 

 
𝐴𝐴1
𝐴𝐴2

= 16𝜋𝜋
𝐴𝐴2

− 1  [on dividing Eq. (i) by 𝐴𝐴2] 

and 𝐴𝐴2 = 2∫ √16 − 𝑥𝑥2𝑑𝑑𝑑𝑑4
1   

𝐴𝐴2 = 2 �𝑥𝑥
2
√16 − 𝑥𝑥2 + 16

2
sin−1 �𝑥𝑥

4
��

1

4
 = 2 �4𝜋𝜋 − √15

2
− 8 sin−1 �1

4
��  

= 8𝜋𝜋 − √15 − 16 sin−1 �1
4
� ∴  𝐴𝐴1

𝐴𝐴2
= 16𝜋𝜋

8𝜋𝜋−√15−16 sin−1�14�
− 1  

44. Required area = area of rectangle 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 − area of curve 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 

 

= 𝜋𝜋
4√2

− ∫ sin𝑦𝑦 𝑑𝑑𝑑𝑑
𝜋𝜋
4
0  = 𝜋𝜋

4√2
+ [cos 𝑦𝑦]0

𝜋𝜋
4  = � 𝜋𝜋

4√2
+ � 1

√2
− 1��  sq unit  

45. ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑 = �(𝑏𝑏2 + 1) − √2𝑏𝑏
1  

On differentiating both sides w. r. t. 𝑏𝑏, we get𝑓𝑓(𝑏𝑏) = 𝑏𝑏
�(𝑏𝑏2+1)

.Hence, 𝑓𝑓(𝑥𝑥) = 𝑥𝑥
�(𝑥𝑥2+1)

 

46. Required area= 2∫ √𝑥𝑥2 − 1 𝑑𝑑𝑑𝑑3
−1  = 2 �𝑥𝑥√𝑥𝑥

2−1
2

− 1
2

log |𝑥𝑥 + √𝑥𝑥2 − 1�
−1

3
  

= �𝑥𝑥√𝑥𝑥2 − 1 − log |𝑥𝑥 +√𝑥𝑥2 − 1|�
−1

3
 = 6√2 − log |3 + 2√2|  

47. Area = 8𝑎𝑎
2

3𝑚𝑚3 
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48. The equation of latus rectum of the parabola 𝑦𝑦2 = 12𝑥𝑥 is 𝑥𝑥 = 3  

Coordinates of end points of latus rectum are (3,6) and (3,-6) 

Required length = 2∫ �1 + �𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑
�
2
𝑑𝑑𝑑𝑑3

0   

= 2∫ �1 + �6
𝑦𝑦
�
2

= 2∫ �12𝑥𝑥+36
12𝑥𝑥

𝑑𝑑𝑑𝑑 = 2∫ 𝑥𝑥+3
√𝑥𝑥2+3𝑥𝑥

𝑑𝑑𝑑𝑑3
0

3
0

3
0   

= 2 �∫ 2𝑥𝑥+3
2√𝑥𝑥2+3𝑥𝑥

𝑑𝑑𝑑𝑑 + 3
2 ∫

1

��𝑥𝑥+32�
2
−�32�

2 𝑑𝑑𝑑𝑑
3
0

3
0 �  

= 2 �√𝑥𝑥2 + 3𝑥𝑥 + 3
2

log ��𝑥𝑥 + 3
2
� + √𝑥𝑥2 + 3𝑥𝑥��

0

3
  

= 2 �3√2 + 3
2

log �9
2

+ 3√2� − 3
2

log �3
2
�� = 2 �3√2 + 3 log �3 + 2√2)

1
2��   

= 2�3√2 + 3 log�√2 + 1�� = 6�√2 + log�1 + √2��  

49. 𝐴𝐴1 = 𝐴𝐴2 

50. We have, 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 2𝑥𝑥 + 1  

⇒  𝑦𝑦 = 𝑥𝑥2 + 𝑥𝑥 + 𝑐𝑐, it passes through (1, 2) ∴  𝑐𝑐 = 0  

Then, 𝑦𝑦 = 𝑥𝑥2 + 𝑥𝑥 

∴ Required area = ∫ (𝑥𝑥2 + 𝑥𝑥)𝑑𝑑𝑑𝑑 = 5
6

1
0  sq unit  
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