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1. (14 total points) Evaluate the following integrals.

(a) (7 points)
∫

(sinx)3dx

(b) (7 points)
∫

x3 +2
x2−1

dx
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2. (14 total points) Evaluate the following integrals.

(a) (7 points)
∫ π/4

0
tanθ e2tanθ sec2θ dθ

(b) (7 points)
∫ 7/2

2

x+1√
5+4x−x2

dx
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3. (6 points) Evaluate the improper integral

∫ 4

0

1
(x−3)2 dx

or explain why it does not converge.
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4. (10 total points) A small electric car travels along a straight track. At timet seconds, its velocity is
given byv(t) = 12t−3t2 ft/sec. The car starts moving at time 0.

(a) (5 points) Find the distance of the car from its starting point after 5 seconds.

(b) (5 points) Find thetotal distancetraveled by the car during the first 5 seconds.
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5. (10 points) A cylindrical hole of radiusa is drilled through the center of a sphere of radiusr, where
a < r. Find the volume of the portion of the sphere that remains.

a

r
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6. (10 points) A tank full of water is on the surface of Mars, where the gravitational acceleration is
3.7m/sec2. As shown below, the tank is in the shape of the curvey = 1

3x2− 3 (the part below the
x-axis) rotated around they-axis; the units are meters. Find the work required to pump the water out
of an outlet at the top of the tank, which is at the level of thex-axis. Recall that the density of water is
1000 kg/m3. Give your answer in decimal form.

x

y



Math 125, Winter, 2007 Final Examination Page 7 of 10

7. (8 total points)

(a) (4 points) Set up a definite integral for the arclength of the curvey = sin(2x) for 0≤ x≤ 2π/3.
Simplify the integrand but DO NOT EVALUATE THE INTEGRAL.

(b) (4 points) Give an approximate value for the arclength by using the Trapezoid Rule withn = 4
subintervals to approximate the integral in part (a). Give your answer in exact form.
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8. (10 points) The half ellipse
x2

4
+

y2

9
= 1, x≥ 0,

is shown below. Its area is3π. Find its centroid.

x

y
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9. (8 points) Find the solution of the differential equation

dy
dx

= (x+1)(y+2)

which satisfies the initial conditiony(0) = 7.
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10. (10 total points) At timet = 0 a 5000 liter tank is full of pure water. Starting at that moment salt
is added to it at the steady rate of 30 grams per hour. Assume that the salt is thoroughly mixed in
the water. Meanwhile, pure water is entering the tank at 50 liters per hour and the salty water in the
tank is leaving at the same rate. Lety(t) be the amount of salt in grams in the water in the tank aftert
hours.

(a) (4 points) Find a differential equation fory(t).

(b) (4 points) Solve fory(t).

(c) (2 points) How much salt is in the tank in the limit ast → ∞?


