Midterm 1 — Math 2400 — September 25, 2017

/
Name: Ai\ng Lo %\e O

On my honor as a University of Colorado at Boulder student I have neither given nor
received unauthorized assistance on this exam (please print your name).

Jd

Please select your section:

O 001 K. BERG .............. (8 am) O 009 J. PACKER ............ (1 Pm)
O 002 P. LESSARD ........... (8 Am) O 010 A. BRONSTEIN ......... (1 Pm)
O 003 H. STALVEY ........... (9 Am) O 011 A HeALY ............. (2 PMm)
O 004 C. BLAKESTAD ........ (9 am) O 012 T. DAVISON ........... (2 Pm)
O 005 L. ROBERSON ........ (10 Am) O 013 S. WEINELL ........... (3 PM)
O 006 H. STALVEY .......... (11 am) O 014 T. DAVISON ........... (3 Pm)
O 007 T. KLOTZ ............. (8 am) O 015 A. BRONSTEIN ......... (4 Pm)
O 008 J. BELCHER ........ (12 NooN)

In order to receive full credit your answer must be complete, legible, and correct. You should
show all of your work, and give clear explanations, except for the multiple-choice or true-false

questions. This is a closed-book exam. Papers, note—cards, books,
other electronic devices are not allowed.

Problem | Max. points | Points
1 15
2 10
3 10
4 15
) 10
6 15
7 10
8 15
Total 100

calculators, phones or




(1) Determine whether the following statements are true or false. Circle the correct answer;
you do not need to justify your reasoning.

(a) (3 pt.) In R?, any two lines perpendicular to a third line are parallel to one another.
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(b) (3 pt.) For any vectors v, w,u € R3, the expression v x (w - u) is meaningful.
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(c) (3 pt.) For any vectors v, w € R?,
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(d) (3 pt.) There exists a ¢ € R such that 3ci — 10j and 5i + 3¢j are orthogonal in R2.
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(e) (3 pt.) If a, b,c,d € R?, the expression (a x b) - (c x d) is meaningful.
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(2) Let P denote the plane in three-dimensional space containing both the point
(1,1,1)
and the line £ whose parametric form is given by
(r,y,2) = (2,0,0) + t(—1,0,-1).
(a) (6 pt.) Write an equation for the plane P of the form
ar +by+cz+d=0.
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(b) (4 pt.) Does the point (1,1, —1) lie on the plane P? Explain your reasoning.
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(3) (a) (5 pt.) On the grid provided please draw the vectors v+w and v — w. Be sure to label
both vectors clearly.
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(b) (5 pt.) Assuming each grid square in part (a) above to be of unit height and width,
find the angle between v and w. Express your answer in radians; you do not need to

simplify. — ;
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(4) Consider the surface defined by the equation z = z2 — ¥ in R3. Find the specified traces and
identify the surface. Circle the correct answer; you do not need to justify your reasoning.
There are sample grids on the next page p. 6 for you to use, if you find this helpful.

(a) (3 pt.) For z = k = —1 identify the horizontal trace:
A. a circle;
B. an ellipse;
. a hype'rT)?)la; D
. a parabola;

E. a point.

(b) (3 pt.)For z = k = 0 identify the horizontal trace:
A. a circle;
B. an ellipse;
C. a hyperbola;
D. a parabola;

C? a pair of lines. Y

(c) (3 pt.) For z = k = 1 identify the vertical trace:
A. a circle;
B. an ellipse;
C. a hyperbola;
D:=a parabola;

E. a pair of lines.

(d) (3 pt.) For z = k = —1 identify the vertical trace:
A. a circle;
B. an ellipse;
C. a hyperbola;

E. the empty set.

(e) (3 pt.) Identify the surface that is defined by the equation z = 22 — y2:
A. an ellipsoid

B. an elliptic paraboloid;
C. a hyperbolic paraboloid;/“’

D. a cone;

E. a hyperboloid of one sheet;
F. a hyperboloid of two sheets.
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(5) Consider the following equation 2 -+ y* + 22 = 4, given in rectangular coordinates in R?,
Circle the correct answer to each question below; you do not need to Justify your reasoning.

(a) (3 pt.) Writing this equation in cylindrical coordinates, the correct form for the equation

A z=+4-r2 4T 2

B. r?cos 26 + 2% = 4;

(b) (3 pt.) Writing this equation in spherical coordinates, the correct form for the equation

is: - m
£ = T
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C. p®sin’® ¢ cos 20 — p? cos? ¢ = 4; / = o

4—p2cos9. / =2 (‘vfg 3)

(c) (4 pt.) Identify the surface that is defined by the equation z2 + y? + 22 = 4 in R3:

A. a hyperboloid of two sheets;
B. an elliptic paraboloid;
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(6) Let
r(t) = (cost)i+ (Vt+2)j+ (%) k in R3.

(a) (3 pt.) Find the domain of r.
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(b) (6 pt.) Find r'(t) wherever it is defined.
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(7) Let
r(t) = ( t3—t)1+t2J in R2.

(a) (6 pt.) Find the length of the curve r(f) from ¢ = 0 to t = 2
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(b) (4 pt.) Give a formula for the unL’t'angent-;ector T(t) to r(t). You need not simplify.
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(8) The graph below shows curve C traced by a particle with position vector
r(t) = (—tcos(3t), —tsin (3t) t) for time 0 <t < 7.
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(b) (5 pt.) Determine the speed of the particle at time t = z.
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(c) (5 pt.) Suppose a second particle travels along the same path as the original particle,
but it is moving three times faster than original particle. Find a parametric curve
equation c(t) to describe the second particle’s path from Py, to P;.
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