" Math 233 - Test 2 Name __Key

March 11, 2021 Score

Show all work to receive full credit. Supply explanations where necessary.

1. (8 points) Consider the vector-valued function defined by 7(¢) = t3i + 2tj.

(a) Sketch the graph of 7(¢). Use arrows to show the orientation of the curve.
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(b) Eliminate the parameté?“fﬁ‘)wﬁ‘nd an equation for the graph of 7 in the rectangular
coordinates x and y.
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2. (3 points) What is the domain of 7(t) = T +Vt—37+ (Int)k?
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3. (b points) Find a vector-valued function whose graph is the line in space passing
through the points P (1,2, —1) and Q (2,7, 5).
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4. (5 points) Let #(t) = v/ti + ﬂl_—f j+etk. Evaluate the definite integral /1 7(t) dt.
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5. (4 points) Let 7(t) = 5cos(nt)i — 5sin(nt) j. Show that #(t) is always d'_ e )\4 |

orthogonal to 7(t).
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6. (8 points) At ¢ = 0, an object starts from rest at the point P (1,2,0) and moves with
acceleration @(t) = 7+ 2k. Find the location of the object at ¢t = 2
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7. (10 points) Let r( ) = 2sin(t )z + 5t 7+ 2cos(t) k
(a) Describe the graph of 7(t)
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(b) Find the principal unit normal vector for 7(t)
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8. (6 points) Parameterize the line described by 7(t) = (3 —3t) i+ 4t j using the arc-length
parameter s, from ¢ = 0.

S
V)= -3t //* T 5
IO *JT;TM JY%q=(6-§@L* RO
‘ ‘4, B - - ‘ B _,..mw')
3= | 5dv - bt

9. (8 points) A golf ball is hit in a horizontal direction with speed vy off the top edge of
a building that is 100 ft tall.

(a) Using g = 32ft/s? and ignoring air resistance, write the vector-valued function
that gives the position of the golf ball at time ¢.
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10. (3 points) Let w(z,y, z) = 22 4 y% + 22, Describe, in detail, the level
surface w(z,y, z) = 9. ' -
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11. (10 points) Consider the function defined by the equation z = z? + y?.

(a) What is the domain of this function?

X é :j CAN BE AN‘B REAL #\7‘3 = ;Bomm'\\ \S R '

(b) What is the range of this function?
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(c) Sketch the level curve z = 1.
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(e) Describe (or sketch) the graph of z = 2?2 + y2.
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12. (8 points) Find k so that f is continuous everywhere.
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13. (8 points) Consider the following limit: (x,y]jjir%o,()) 2

(a) Show that the limit does not exist.

A\.ong ' \d-:)( ;

A\.on X=0 ¢
3 e ()

3 \
\\M _5—— = \lm \M 2 ' > axa
Y=o ‘3"‘ y>o \j ’ x»o X +% X=e :
\+ X
- , = \w .
= O X0 a a
M T —— : o
‘ ATt = LT

Two D\FFEre0™ LM TS AR Two P DNE .

- —1 3
(b) Now think about this new limit: lim ET_%
. (:1:,,1/)—)(1‘0) (-T - 1) + y
This limit also does not exist. What paths could you use to prove it?
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14. (5 points) Let 2z = In(zy + y?). Find % and 9y
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15. (5 points) Let f(z,y,2) = zyz.

(a) Before computing them, what do you expect to be true of fu,, fyzy, and fyy.?
Why?
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(b) Compute each of the mixed partials mentioned in part (a).
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16. (4 points) Suppose you are given the function f(z,y). Further suppose that f,(2,1)
and f,(2,1) both exist. Explain what the number f,(2,1) actually measures. How is
that different from what the number f,(2, 1) measures?
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