
Math 2260 Exam #2 Practice Problems

1. Evaluate ∫
tan3(x) dx.

2. Integrate ∫
sin4(2x) dx.

3. Integrate ∫ √
x2 − 25

x
dx.

4. Evaluate ∫ ∞
e

1

x(lnx)3
dx.

5. Suppose a 20 foot chain which weighs 5 pounds per foot is coiled on the ground. One end of the chain
is attached to a small crane. How much work does it take to lift this end 20 feet off the ground, so
that the chain is fully extended in the air?

6. Evaluate ∫ ∞
0

dx√
x(x + 4)

.

7. Solve the differential equation

(x2 + 1)
dy

dx
= y.

8. Solve the differential equation
dy

dx
= xy + x, y(0) = 10.

9. In a second-order chemical reaction, the reactant A is used up in such a way that the amount of it
present decreases at a rate proportional to the square of the amount present. Suppose this reaction
begins with 50 grams of A present, and after 10 seconds there are only 25 grams left. How long after
the beginning of the reaction will there be only 10 grams left? Will all of the A disappear in a finite
time, or will there always be a little bit present?

10. On a hot day, a thermometer was brought outdoors from an air-conditioned building. The temperature
inside the building was 21◦C, and so this is what the thermometer read at the moment it was brought
outside. One minute later the thermometer read 27◦C, and a minute after that it read 31◦C. What
was the temperature outside? (Impress us and express the answer without using logarithms or the
number e, but feel free not to work out products of two digit numbers. For example, if you find you
need to multiply 57 and 36 somewhere, you can just leave this as 57 · 36.)

11. If you use the Trapezoid Rule to estimate the integral∫ 1

0

sin(x2) dx,

how many subintervals should you use (i.e. what should n be) to ensure that your estimate is correct to
two decimal places? (Note: This is an example of a Fresnel integral, which often comes up in optics.)

12. Evaluate ∫ 6

4

x3 − 6x− 4

x2 − x− 6
dx.
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13. What is the volume of the solid obtained by rotating the region between the graph of y = 1
x2+4x+3 and

the x-axis for 0 ≤ x ≤ 1 around the y-axis?

14. Solve the initial-value problem dy
dx = ey sinx, y(0) = 0.

15. Evaluate ∫ e

0

x4 lnx dx.

16. Evaluate ∫ ∞
1

√
1 + x2

x6
dx.

17. Evaluate ∫ 4

3

x

x2 − 6x + 5
dx.

18. Evaluate ∫ π/8

0

tan(4t) dt.

19. Evaluate ∫ 2

1

lnx

x2
dx.

20. Evaluate ∫ π/2

0

x2 cos(x) dx.

21. Evaluate ∫ √π
0

x sin2
(
x2
)
dx.
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