MATH 111: CALCULUS
HOMEWORK DUE WEDNESDAY WEEK 10

Problem 1. Evaluate the following definite integrals using FTC2 and basic properties of integrals:

(a) ffl(xz — 3x)dx

) [ 2 dx

(c) ™4 sec? 0 dO
)

0
(d Oﬂ/2(a: —sinx) dx

Problem 2. A horizontal cylindrical tank has cross-sectional area A(z) = 4(6z — 2%) m? at height x meters
above the bottom when x < 3.

(a) The volume V' of the tank between heights a and b is f; A(z) dz. Find the volume between heights 2
m and 3 m.

(b) Suppose that oil is being pumped into the tank at a rate of 50 L/min. Using the chain rule, at how many
meters per minute is the height of the oil in the tank changing, expressed in terms of x, when the height
is at x meters?

(c) How long does it take to fill the tank to 3 m when you start from a fill level of 2 m?

Problem 3. A motor vehicle has a maximum efficiency of 33 mpg at a cruising speed of 40 mph. The
efficiency drops at a rate of 0.1 mpg/mph between 40 mph and 50 mph, and at a rate of 0.4 mpg/mph
between 50 mph and 80 mph. What is the efficiency in miles per gallon if the car is cruising at 50 mph?
What is the efficiency in miles per gallon if the car is cruising at 80 mph? If gasoline costs $3.50/gal, what is
the cost of fuel to drive 50 mi at 40 mph, at 50 mph, and at 80 mph?

Problem 4. Evaluate the following indefinite integrals using the indicated substitution:
@ [(z—1)Pdyu=z-1

(b) [(2? —22)(z® — 32%)% u = 2® — 322

) [ sin® 0 df; u = cos 6 (hint: sin? § = 1 — cos? 6)

Problem 5. Use suitable substitutions to evaluate the following indefinite integrals:

@) [t(1—t)10at

(b) [t cos®(t3) sin(¢?) dt

Problem 6. Use suitable substitutions to evaluate the following definite integrals:

(a) foﬂ/4 sec? @ tan @ do

(b) fol V1 —22dx

Problem 7. Use substitution to show that the average value of f(x) over [a, ] is the same as the average
value of f(cx) over the interval [a/c, b/c] for ¢ > 0.



