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Name: Date: Score: / 30

Learning Objectives

* Find the area between two curves using integration

» Compute the average value of a function over an interval

« Set up and evaluate volumes of revolution (disk and washer methods)
Simplify each expression completely. Show all steps and circle your final answer.

Area under a curve

1. Find the area of the region bounded by f(x) = x"2, x = 1, x = 2, and the x-axis.
2
flxzdx

Answer:

2. Find the area of the region bounded by f(x) = x*3, x = 1, x = 3, and the x-axis.
3
f1x3dx

Answer:

3. Find the area of the region bounded by f(x) = x*2, x = 1, x = 4, and the x-axis.
4
flxzdx

Answer:

4. Find the area of the region bounded by f(x) = x*2, x = 0, x = 2, and the x-axis.
2
2
fox dx

Answer:

5. Find the area of the region bounded by f(x) = x*3, x = 1, x = 3, and the x-axis.
3
f1x3dx

Answer:
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6. Find the area of the region bounded by f(x) = x*3, x = 0, x = 2, and the x-axis.
2
3
fox dx

Answer:

7. Find the area of the region bounded by f(x) = x*3, x = 0, x = 3, and the x-axis.
3
3
fox dx

Answer:

8. Find the area of the region bounded by f(x) = x*3, x = 1, x = 3, and the x-axis.
3
f1x3dx

Answer:

9. Find the area of the region bounded by f(x) = x*3, x = 1, x = 2, and the x-axis.
2
f1x3dx

Answer:

10. Find the area of the region bounded by f(x) = x*2, x = 0, x = 2, and the x-axis.
2
2
fox dx

Answer:

Total accumulated change

11. The rate of sales is r(t) = 2t"2 units/day. Find the total number of units sold from day O to day 6.
6
2
fox dx

Answer:

12. A factory's output rate is O(t) = x*1 (hundreds of units/hour). Find the total output over hours 0 to 6.
6
1
fox dx

Answer:
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13. The rate of sales is r(t) = 2t"2 units/day. Find the total number of units sold from day O to day 4.
4
2
fox dx

Answer:

14. A factory's output rate is O(t) = x*1 (hundreds of units/hour). Find the total output over hours 1 to 6.
6
flxldx

Answer:

15. The rate of sales is r(t) = 2t"2 units/day. Find the total number of units sold from day 1 to day 3.
3
flxzdx

Answer:

16. A factory's output rate is O(t) = x*2 (hundreds of units/hour). Find the total output over hours 1 to 4.
4
flxzdx

Answer:

17. The rate of sales is r(t) = 4t*1 units/day. Find the total number of units sold from day 1 to day 5.
5
flxldx

Answer:

18. A factory's output rate is O(t) = x*2 (hundreds of units/hour). Find the total output over hours 2 to 6.
6
2
fzx dx

Answer:

19. The rate of sales is r(t) = 2t*1 units/day. Find the total number of units sold from day 0 to day 5.
5
1
fox dx

Answer:

20. A factory's output rate is O(t) = x*2 (hundreds of units/hour). Find the total output over hours 2 to 5.
5
2
fzx dx

Answer:
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21. The rate of sales is r(t) = 6t*1 units/day. Find the total number of units sold from day 0 to day 4.
4
1
fox dx

Answer:

22. A factory's output rate is O(t) = x*1 (hundreds of units/hour). Find the total output over hours 2 to 6.
6
1
fzx dx

Answer:

23. The rate of sales is r(t) = 5t*1 units/day. Find the total number of units sold from day O to day 5.
5
1
fox dx

Answer:

24. A factory's output rate is O(t) = x*1 (hundreds of units/hour). Find the total output over hours 0 to 6.
6
1
fox dx

Answer:

25. The rate of sales is r(t) = 5t*1 units/day. Find the total number of units sold from day 1 to day 3.
3
flxldx

Answer:

26. A factory's output rate is O(t) = x*2 (hundreds of units/hour). Find the total output over hours 1 to 4.
4
flxzdx

Answer:

27. The rate of sales is r(t) = 2t*1 units/day. Find the total number of units sold from day 1 to day 6.
6
flxldx

Answer:

28. A factory's output rate is O(t) = x*1 (hundreds of units/hour). Find the total output over hours 2 to 4.
4
1
fzx dx

Answer:
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29. The rate of sales is r(t) = 2t*2 units/day. Find the total number of units sold from day 1 to day 6.
6
flxzdx

Answer:

30. A factory's output rate is O(t) = x*1 (hundreds of units/hour). Find the total output over hours 1 to 4.
4
flxldx

Answer:
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m MATH120: Applications of Integration
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Topics: Total accumulated change, Area under a curve. All answers verified by independent computation.

Solutions
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Area under a curve
1. Find the area of the region bounded by f(x) = x*2, x = 1, x = 2, and the x-axis.
2
2
flx dx

- Area = integral from 1 to 2 of x"2 dx.
- = [xMn+1}/({n+1})] from {lo} to {hi} = ({hi_pow} - {lo_pow}) / ({n+1}) = {answer_defint210} sq units.

Answer: 8 g 1_ 7/3

2. Find the area of the region bounded by f(x) = x*3, x = 1, x = 3, and the x-axis.
3
3
flx dx

- Area = integral from 1 to 3 of x*3 dx.
- = pXMNn+1}({n+1})] from {lo} to {hi} = ({hi_pow} - {lo_pow}) / ({n+1}) = {answer_defint210} sq units.

Answer: 814_ 1_70

3. Find the area of the region bounded by f(x) = x*2, x = 1, x = 4, and the x-axis.

i *x2 dx
1
- Area = integral from 1 to 4 of x*2 dx.

- = pXMNn+1}({n+1})] from {lo} to {hi} = ({hi_pow} - {lo_pow}) / ({n+1}) = {answer_defint210} sq units.

Answer: 643_ 1_2

4. Find the area of the region bounded by f(x) = x*2, x = 0, x = 2, and the x-axis.

fozxzdx

- Area = integral from 0 to 2 of x*2 dx.
- = pXMNn+1}({n+1})] from {lo} to {hi} = ({hi_pow} - {lo_pow}) / ({n+1}) = {answer_defint210} sq units.

Answer: 8 g 0_ 8/3

5. Find the area of the region bounded by f(x) = x*3, x = 1, x = 3, and the x-axis.
3
3
flx dx

- Area = integral from 1 to 3 of x*3 dx.
- = pXMNn+1}/({n+1})] from {lo} to {hi} = ({hi_pow} - {lo_pow}) / ({n+1}) = {answer_defint210} sq units.

Answer: 814_ 1_50
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6. Find the area of the region bounded by f(x) = x*3, x = 0, x = 2, and the x-axis.
2
3
fox dx

- Area = integral from 0 to 2 of x*3 dx.
- = [xMn+1}/({n+1})] from {lo} to {hi} = ({hi_pow} - {lo_pow}) / ({n+1}) = {answer_defint210} sq units.

Answer: 164_ 0_4

7. Find the area of the region bounded by f(x) = x*3, x = 0, x = 3, and the x-axis.
3
3
fox dx

- Area = integral from 0 to 3 of x*3 dx.
- = [xMn+1}/({n+1})] from {lo} to {hi} = ({hi_pow} - {lo_pow}) / ({n+1}) = {answer_defint210} sq units.

Answer: 814_ 0 81/4

8. Find the area of the region bounded by f(x) = x*3, x = 1, x = 3, and the x-axis.
3
3
flx dx

- Area = integral from 1 to 3 of x*3 dx.
- = pXMNn+1}({n+1})] from {lo} to {hi} = ({hi_pow} - {lo_pow}) / ({n+1}) = {answer_defint210} sq units.

Answer: 814_ 1_70

9. Find the area of the region bounded by f(x) = x*3, x =1, x = 2, and the x-axis.
2
3
flx dx

- Area = integral from 1 to 2 of x*3 dx.
- = pXMNn+1}({n+1})] from {lo} to {hi} = ({hi_pow} - {lo_pow}) / ({n+1}) = {answer_defint210} sq units.

Answer: 164_ 1-15/4

10. Find the area of the region bounded by f(x) = x"2, x = 0, x = 2, and the x-axis.
2
2
fox dx

- Area = integral from 0 to 2 of x*2 dx.
- = pXMNn+1}({n+1})] from {lo} to {hi} = ({hi_pow} - {lo_pow}) / ({n+1}) = {answer_defint210} sq units.

Answer: 8 g 0_ 8/3
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Total accumulated change

11. The rate of sales is r(t) = 2t"2 units/day. Find the total number of units sold from day O to day 6.
6
2
_f o X dx
- Total units = integral from 0 to 6 of 2t"2 dt.

- ={a} * [t"n+1}/({n+1})] from {lo} to {hi} = {a} * ({hi_pow} - {lo_pow}) / ({n+1}).
- Total = 72 units (Note: multiply by 2 if a > 1).

Answer: @ =72

12. A factory's output rate is O(t) = x*1 (hundreds of units/hour). Find the total output over hours 0 to 6
6
1
_f o X dx

- Total = integral from {lo} to {hi} of x{n} dx = [x{n+1}/({n+1})] from {lo} to {hi}.
- = ({hi_pow} - {lo_pow}) / ({n+1}) = {answer_defint210} hundred units.

Answer: 362_ 0_18

13. The rate of sales is r(t) = 2t"2 units/day. Find the total number of units sold from day 0 to day 4.
4
2
f o X dx

- Total units = integral from 0 to 4 of 2t"2 dt.

- ={a} * [t"n+1}/({n+1})] from {lo} to {hi} = {a} * ({hi_pow} - {lo_pow}) / ({n+1}).
- Total = 64/3 units (Note: multiply by 2 if a > 1).

Answer: 643_ 0_ 64/3

14. A factory's output rate is O(t) = x1 (hundreds of units/hour). Find the total output over hours 1 to 6.
6
1
f (X dx

- Total = integral from {lo} to {hi} of x{n} dx = [x{n+1}/({n+1})] from {lo} to {hi}.
- = ({hi_pow} - {lo_pow}) / ({n+1}) = {answer_defint210} hundred units.

Answer: 362_ 1_ 35/2

15. The rate of sales is r(t) = 2t"2 units/day. Find the total number of units sold from day 1 to day 3.
3
2
f (X dx

- Total units = integral from 1 to 3 of 2t"2 dt.

- ={a} * [t"n+1}/({n+1})] from {lo} to {hi} = {a} * ({hi_pow} - {lo_pow}) / ({n+1}).
— Total = 26/3 units (Note: multiply by 2 if a > 1).

Answer: 273_ 1_ 26/3
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16. A factory's output rate is O(t) = x*2 (hundreds of units/hour). Find the total output over hours 1 to 4.

4
2

_f L X“dx

- Total = integral from {lo} to {hi} of x*{n} dx = [x"{n+1}/({n+1})] from {lo} to {hi}.

— = ({hi_pow} - {lo_pow}) / ({n+1}) = {answer_defint210} hundred units.

Answer: 643_ 1-21

17. The rate of sales is r(t) = 4t"1 units/day. Find the total number of units sold from day 1 to day 5.
5
1
_f (X dx
- Total units = integral from 1 to 5 of 4t"1 dt.
- ={a} * [tn+1}/({n+1})] from {lo} to {hi} = {a} * ({hi_pow} - {lo_pow}) / ({n+1}).
- Total = 12 units (Note: multiply by 4 if a > 1).

Answer: 252_ 1-1>

18. A factory's output rate is O(t) = x*2 (hundreds of units/hour). Find the total output over hours 2 to 6.

f:xzdx

- Total = integral from {lo} to {hi} of x*{n} dx = [x{n+1}/({n+1})] from {lo} to {hi}.
- = ({hi_pow} - {lo_pow}) / ({n+1}) = {answer_defint210} hundred units.

Answer: @ =208/3

19. The rate of sales is r(t) = 2t*1 units/day. Find the total number of units sold from day O to day 5.

f;xldx

- Total units = integral from 0 to 5 of 2t"1 dt.
- ={a} * [t"n+1}/({n+1})] from {lo} to {hi} = {a} * ({hi_pow} - {lo_pow}) / ({n+1}).
- Total = 25/2 units (Note: multiply by 2 if a > 1).

Answer: 252_ 0_ 25/2

20. A factory's output rate is O(t) = x*2 (hundreds of units/hour). Find the total output over hours 2 to 5.

5
2
f ,X“dx
- Total = integral from {lo} to {hi} of x{n} dx = [x{n+1}/({n+1})] from {lo} to {hi}.

- = ({hi_pow} - {lo_pow}) / ({n+1}) = {answer_defint210} hundred units.

Answer: % =39
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21. The rate of sales is r(t) = 6t*1 units/day. Find the total number of units sold from day 0 to day 4.
4
1
_f o X dx

- Total units = integral from O to 4 of 6t*1 dt.

- ={a} * [t"n+1}/({n+1})] from {lo} to {hi} = {a} * ({hi_pow} - {lo_pow}) / ({n+1}).
- Total = 8 units (Note: multiply by 6 if a > 1).

Answer: 162_ 0-3g

22. A factory's output rate is O(t) = x*1 (hundreds of units/hour). Find the total output over hours 2 to 6
6
1
_f , X dx
- Total = integral from {lo} to {hi} of x*{n} dx = [x{n+1}/({n+1})] from {lo} to {hi}.
- = ({hi_pow} - {lo_pow}) / ({n+1}) = {answer_defint210} hundred units.

Answer: 362_ 4-16

23. The rate of sales is r(t) = 5t*1 units/day. Find the total number of units sold from day 0 to day 5.
5
1
_f o X dx

- Total units = integral from 0 to 5 of 5t"1 dt.

- ={a} * [t"n+1}/({n+1})] from {lo} to {hi} = {a} * ({hi_pow} - {lo_pow}) / ({n+1}).
- Total = 25/2 units (Note: multiply by 5 if a > 1).

Answer: 252_ 0_ 25/2

24. A factory's output rate is O(t) = x*1 (hundreds of units/hour). Find the total output over hours 0 to 6.
6
1
f o X dx
- Total = integral from {lo} to {hi} of x{n} dx = [x{n+1}/({n+1})] from {lo} to {hi}.
- = ({hi_pow} - {lo_pow}) / ({n+1}) = {answer_defint210} hundred units.

Answer: 362_ 0_18

25. The rate of sales is r(t) = 5t*1 units/day. Find the total number of units sold from day 1 to day 3.
3
1
f (X dx

- Total units = integral from 1 to 3 of 5t"1 dt.

- ={a} * [t"n+1}/({n+1})] from {lo} to {hi} = {a} * ({hi_pow} - {lo_pow}) / ({n+1}).
- Total = 4 units (Note: multiply by 5 if a > 1).

Answer: 9 5 1_4
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26. A factory's output rate is O(t) = x*2 (hundreds of units/hour). Find the total output over hours 1 to 4.

4
2

_f L X“dx

- Total = integral from {lo} to {hi} of x*{n} dx = [x"{n+1}/({n+1})] from {lo} to {hi}.

— = ({hi_pow} - {lo_pow}) / ({n+1}) = {answer_defint210} hundred units.

Answer: 643_ 1-21

27. The rate of sales is r(t) = 2t*1 units/day. Find the total number of units sold from day 1 to day 6.
6
1
_f (X dx

- Total units = integral from 1 to 6 of 2t"1 dt.
- ={a} * [tn+1}/({n+1})] from {lo} to {hi} = {a} * ({hi_pow} - {lo_pow}) / ({n+1}).
- Total = 35/2 units (Note: multiply by 2 if a > 1).

Answer: 362_ 1_ 35/2

28. A factory's output rate is O(t) = x*1 (hundreds of units/hour). Find the total output over hours 2 to 4.

4
1

_f , X dx

- Total = integral from {lo} to {hi} of x*{n} dx = [x{n+1}/({n+1})] from {lo} to {hi}.

- = ({hi_pow} - {lo_pow}) / ({n+1}) = {answer_defint210} hundred units.

Answer: 162_ 4_6

29. The rate of sales is r(t) = 2t*2 units/day. Find the total number of units sold from day 1 to day 6.

flﬁxzdx

- Total units = integral from 1 to 6 of 2t"2 dt.
- ={a} * [tn+1}/({n+1})] from {lo} to {hi} = {a} * ({hi_pow} - {lo_pow}) / ({n+1}).
- Total = 215/3 units (Note: multiply by 2 if a > 1).

Answer: ¥= 215/3

30. A factory's output rate is O(t) = x*1 (hundreds of units/hour). Find the total output over hours 1 to 4.

4
1

f (X dx

- Total = integral from {lo} to {hi} of x{n} dx = [x{n+1}/({n+1})] from {lo} to {hi}.

- = ({hi_pow} - {lo_pow}) / ({n+1}) = {answer_defint210} hundred units.

Answer: 162_ 1_ 15/2
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