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1. Write the sum in expanded form. 
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2. Write the sum in sigma notation. 
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3. Find the value of the sum. 
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4. Consider the function f whose graph is given.  Estimate the area under f on the given interval 

using the given number of rectangles and  (i) right endpoints  (ii) left endpoints. 

a)  on [ ]0,6  using 6 rectangles. b)  on [ ]2,10  using 4 rectangles. 
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5. Consider the area under the graph of ( ) 225 xxf −=  from 0=x  to 5=x . 

a) Approximate this area using five rectangles and the right endpoints of the 

subintervals.  Sketch the graph and the rectangles.  Is your estimate an underestimate 

or an overestimate? 

b) Same as (a) but using the left endpoints of the subintervals. 

 

6. Consider the area under the graph of ( ) 1f x x= +  from 1x =  to 9x = . 

a) Approximate this area to six decimal places using four rectangles and the right 

endpoints of the subintervals.  Sketch the graph and the rectangles.  Is your estimate 

an underestimate or an overestimate? 

b) Same as (a) but using the left endpoints of the subintervals. 

 

7. Find the area under the given curve from x a=  to x b= .  Use equal subintervals and take 
*

ix to be the right-hand endpoint of the i
th
 subinterval. 

a) 2 1y x= +    0=a ,  4=b  

b) 43 −= xy    2=a ,  5=b  

c) 13
2 ++= xxy   1=a ,  3=b  

d) 2
16 xy −=    4−=a  ,  4=b  

e) )3)(5( −−= xxy   2−=a  ,  3=b  

f) 4
23 +−= xxy   1−=a  ,  3=b  

 

8. Find the area under the curve 12 −= xy  from 1=a  to 5=b  using equal subintervals and 

taking *

ix to be 

a) the right-hand endpoints of the subintervals 

b) the left-hand endpoints of the subintervals 

c) the midpoints of the subintervals.  (
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Answers 
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4. a) 14, 18   b) 40, 38 

5. a) 70  underestimate  b) 95  overestimate 

                 
6. a)   27.227740  overestimate b) 23.227740  underestimate 
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