Math 2laHourly 1
(2’'nd Practice Hourly)

What follows is another model of the first hourly exam (it is more or less the exam given in
this course two years ago). The upcoming exam on Wednesday, October 10 will be roughly
similar to this one in length and difficulty. To study for the upcoming exam, first work the
suggested problems for the Chapters 1 and Appendix A. The exam will cover solely material from
this portion of the text book. The list of suggested problems is posted on the course website. Afte
you have worked the suggested problems and checked your answers with those in the book, try
taking this exam as practice for the real thing. In this regard, note that you will have two hours for
the real thing, but we hope that most people finish in well under the two hour limit. The answers to
this practice hourly are provided at the website.

By the way, in the real exam, each problem will be printed on a separate page and you will
be asked to provide your answers on that page and to use the back of that page if you need more
space to show your work.

Remember that the exam Wednesday, October 19from7-9pmin Lecture Halls C and
D of the Science CentePlease come a few minutes early as the exam will start promptly at 7pm.
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Instructions:

* Print your name in the line above and circle the name of your section TF.

* Answer each of the questions below in the space provided. If more space is heeded, use the
back of the facing page.

» Please write neatly. Answers which are deemed illegible by the grader will not receive credit.

* No calculators, computers or other electronic aids are allowed; nor are you allowed to refer to
any written notes or source material; nor are you allowed to communicate with other students.

Use only your brain and a pencil.
* You have 2 hours to complete your work.

* Problems 1-6 count 8 points each, while Problem 7 counts for 2 points. In budgeting your
time, note that you might find Problem 6 to be quite difficult.

In agreeing to take this exam, you are implicitly accepting Harvard University’s honor code.

1. Letv=(2,1,4)andv= :—13(1, 2,2).

a) Find the lengths of, w andv - 3w.

b) Find the scalar projection wifin the direction ofv.

c) Findv xw.

d) Find numerical values for the constants b and ¢ so that laoithw are tangent to the
plane where bx + cy + z = 0.

2. Let[] denote the plane where 2x - 2y + z = 3.
a) Find three points if] which do not all lie on the same line.
b) Find a non-zero vector which is perpendiculdfto
¢) Find the distance froffj to the origin.
d) Write an equation for a line which lies entireljfn

3. A particle moving in space has position at time t given by (FxsiB(tos(), 4 ©).



a) Find the coordinates of the particle attre

b) Find the velocity vector of the particle at{r

c) Find a parametric equation for the line tangent to the trajectoryvat t (By definition, this
is the line through the point where the particle is afttwhose direction is that of the
particle’s velocity vector at t ¥#1t)

d) Find the distance traveled by the particle between t = 0 a#fttt =

4. Letv=(5,3,1)ang =(1,0,1). Itturns out that the end points of the vectarsich obey
-p) xv =0 all lie on the same line, L.
a) Find a point on L and a tangent vector to L.
b) Write a parametric equation for L.
c) Find a point on L with distance 5 from the origin.
d) Find the distance from L to the origin.

5. Letv=(5, 3, 1) and let L denote the line through the origin with tangent wector
a) Find an equation for some plane through the origin which contains L.
b) Letw =(-10, b, 2). Find a value for b which makeperpendicular te.
c) Letr =(-10, b, ¢). Find values for b and ¢ which makeasdr parallel.
d) Suppose that= (1, 3, -2) and = (-30, -18, e). Find a value for e which makess
perpendicular te.

6. All of the questions concern a non-stationary particle in space whose position at time t is the
head of a vecta(t) based at the origin. For Question 6a only, assume-th(%\r =0atall

times.

a) Answer true or falseThe particle must move on the surface of a sphere. Explain your
answer in a sentence

For the Questions 6b-d, ust denote the vector (0, 0, 1) and suppose, instead, that
k x r(t) is orthogonal at all times tOX%r.

b) Answer true or falseThe particle must move on the surface of a sphere. Explain your
answer in a sentence.

c) Answer true or falseThe particle might be moving on a straight line. If you answer
true, give an equation for the line. If you answer false, explain in a sentence your
reasoning.

d) Answer true or falseThe particle must move on the surface of a cylinder with circular
cross section. Explain your answer in a sentence.



7. Letu = (3927, 42, -999) and= (195, 735, 1115). What ig/@ - v/5)+(u x v)?



