
3/29/2018 Spring 2018, Calculus II Test II Sitaraman
Howard University Math Department

Instructions:
PLEASE PROVIDE STEP BY STEP EXPLANATIONS
WRITING ONLY ANSWERS WILL NOT GET FULL CREDIT
Time Limit 50 minutes. Total 100 points.
Please read the questions carefully before answering.

1. (15 pts) Show that “Gabriel’s horn” obtained by rotating y = 1/x from 1 to ∞ has finite volume
although the region between the curve and the x−axis from 1 to ∞ has infinite area.

(Extra credit 15 points) Show that it has infinite surface area as well.

2. (15 points) The acceleration of a car is a(t) = t+ 1 km per hour per hour after t hours during a drive.
Let velocity after t hours be v(t). Then a(t) = v′(t). If the initial velocity is 30 kmph, find its velocity
after x hours or v(x) for any x. What is the velocity after 10 hours?

3. (15 points) Show that the mean of the normal distribution (whose graph is the Bell curve)

f(x) =
1√
2π
e−x

2/2 is equal to 0 using integration.

4. (15 points) Eliminate the parameter and write the equation of the curve in rectangular co-ordinates:

x = t+ 2, y = 3t2.

Find the slope of tangent at (1,1) using (a) parametric equation (b) cartesian (rectangular) equation.

5. (15 points) Approximate
∫ 4

1
(x3−x2) dx using the trapezoidal method, and 3 intervals. Compare your

answer with actual value of integral and find error.

6. (15 pts). Find the centroid of the region under the curve y = ex and the x−axis, with 0 ≤ x ≤ ln 2.
You can use the approximation ln 2 = 0.693.

7. (15 points) The cycloid is the path of a point on a wheel as the wheel rotates in a straight path on a
flat surface. It is given by x = r(t− sin t), y = r(1− cos t) where t is the angle by which the wheel has
rotated. Find the distance travelled by a point on the wheel during one full rotation by finding the arc
length of the cycloid for 0 ≤ t ≤ 2π

1


