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For each problem, approximate the area under the curve over the given interval using 4 left
endpoint rectangles.

1)  y = -x2 + 13;  [-1, 3]

For each problem, approximate the area under the curve over the given interval using 4 right
endpoint rectangles.

2)  y = -
4

x
;  [-6, -2]

For each problem, approximate the area under the curve over the given interval using 4
midpoint rectangles.

3)  y = -
x2

2
 + x + 5;  [-2, 2]

For each problem, approximate the area under the curve over the given interval using 4
trapezoids.

4)  y = 
2

x
;  [2, 6]



©o R2c0A1x9O ^KBuotxay WSyoyfFtMwbaMrieo YLPLnCa.j b lAolxln QrKikgih_t[sp jrleQsceFrMvteKdS.W f GMoaFdoes Wwjiktdh] LICnsfIiOnaietVel lCIavlIcrurlWuKsp.

Worksheet by Kuta Software LLC

-2-

For each problem, use a left-hand Riemann sum to approximate the integral based off of the
values in the table.

5)  ò
0

8

f (x) dx

x 0 1 3 6 8

f (x) 1 0 1 0 1

For each problem, use a right-hand Riemann sum to approximate the integral based off of the
values in the table.

6)  ò
0

8

f (x) dx

x 0 1 5 6 8

f (x) -3 -2 -3 -2 -3

For each problem, find the area under the curve over the given interval.

7)  y = 2 x;  [2, 3]
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8)  y = 
2

x2
;  [-4, -2]
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9)  y = -sin x;  [-p, -
p

4
]

x

y
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-

p

2

p

2

p
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10)  y = -cos x;  [
p

2
, p]

x

y
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-

p
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2
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For each problem, find the area of the region enclosed by the curves.

11)  y = 3 x ,  y = x ,
x = 0,  x = 4

x
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12)  y = 2x2 + 1,  y = x2 - 2x,
x = -1,  x = 1

x
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For each problem, find the volume of the solid that results when the region enclosed by the
curves is revolved about the x-axis.

13)  y = sec x,  y = 0,  x = 0,  x = 
p

4

x

y
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-

p

2

p

2
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14)  y = -x2
 + 5,  y = x2

 + 3

x

y
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For each problem, find the volume of the specified solid.  Set up, but do not evaluate the
integral.  A graph representing the base is provided.

15)  The base of a solid is the region enclosed by y = -
x2

9
 + 4 and y = 0.  Cross-sections

perpendicular to the x-axis are rectangles with heights half that of the side in the xy-plane.
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16)  The base of a solid is the region enclosed by y = -x2
 + 1 and y = 0.  Cross-sections perpendicular

to the x-axis are squares.
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17)  The base of a solid is the region enclosed by y = 4 and y = 
x2

9
.  Cross-sections perpendicular to

the x-axis are semicircles.

x

y

-8 -6 -4 -2 2 4 6 8

-8

-6

-4

-2

2

4

6

8



©c W2i0D1d9o PKbuItNay OSZoufstvwMamrKeG ELRLHCc.M j [ALlZlX WrWiOgphat^sM urwemsPe_rsvMeqdH.Z E LMFa_d\ep UwliTt[hp dIPnPfVienpiQtTel bCNaqlmcMualmuZsg.

Worksheet by Kuta Software LLC

-6-

Answers to 

1)  46
2)  

77

15
 » 5.133 3)  

35

2
 = 17.5 4)  

67

30
 » 2.233

5)  4 6)  -22
7)  

4(3 3 - 2 2)
3

 » 3.157

8)  
1

2
 = 0.5 9)  

2 + 2

2
 » 1.707

10)  1
11)  ò

0

4

(3 x  - x) dx

 = 
32

3
 » 10.667

12)  ò
-1

1

(2x2 + 1 - (x2 - 2x)) dx

 = 
8

3
 » 2.667

13)  p ò
0

p

4

sec2 x dx

 = p » 3.142

14)  p ò
-1

1

((-x2
 + 5)2

 - (x2
 + 3)2) dx

 = 
64

3
p » 67.021

15)  
1

2 ò
-6

6(- x2

9
 + 4)2

dx 16)  ò
-1

1

(-x2
 + 1)2

dx

17)  
p

8 ò
-6

6(4 - 
x2

9 )2

dx


