SOLUT T ONS
Midterm 1
Math 2153 - Calculus IIT (Section 10)

Prof. Cueto

Friday Feb. 19th 2016

The use of class notes, book, formulae sheet or calculator is not permitted.

In order to get full credit, you must:

a) get the correct answer, and

b) show all your work and/or explain the reasoning that leads to that answer.

Answer the questions in the spaces provided on the question sheets. If you run out of room for an
answer, continue on the back of the page.

Please make sure the solutions you hand in are legible and lucid.

You have fifty-five minutes to complete the exam.

Do not forget to write your full name and Section number in the space provided below and on the
bottom of the last page.

Full Name (Print):

Section number:

Enjoy the exam, and good luck!



Exercise 1. [10 points] A baseball is hit 3 ft above home plate with an initial velocity of (30, 30, 80)

ft/s. The spin on the baseball produces a horizontal acceleration of the ball of 5 ft/s? in the northward
direction.

a) Find the position vectors for all time ¢ > 0. (Recall: g = 32 ft/s%)
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b) What is the maximum height reached by the ball?
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Exercise 2. [30 points] True/False. Justify your answer with a proof if true or a counterexample if

false.
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Exercise 3. [1B points] Consider the planes 71: 2z —y + 3z=1land 7o z+5y+2=3

a) Show that the two planes are perpendicular to each other, i.e., their normal vectors are perpendicular
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b) Find the vector parameterization of the line where the two planes intersect.
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¢) Find a plane 73 that is perpendicular to both 71 an 73, passing through the point (2,1,1). (Hint: Use
the previous item).
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Exercise 4. [10 points] Consider the parametric curve r(t) = (cost,sint, 2t).
a) Show that the curvature of r(t) is constant.
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b) Show that the torsion of r(f) is constant.
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Exercise 5. [12 points] The cone y* + 32% — x? = 0 intersects the plane X— 9 1 in a parabola.

a) Give a parameterization of the parabola.
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b) Find the vector parameterization of the tangent line to this parabola at the point (2, 1, 1).
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