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Mat h 32A Name: 
Fall 2016 

UID: Midterm 1 
November 7th, 2016 

Section:(circle one) ~~) 3B (Thu) w/Ioannis 
3C (Tue) 3D (Thu) w/John 
3E (Tue) 3F (Thu) w/Tianqi 

This exam contains 5 pages (including this cover page) and 4 problems. Check to see if any pages 
are missing. Enter all requested information on the top of this page, and put your initials on the 
top of every page, in case the pages become separated. 

You may not use your books, notes, or any calculator on this exam. 

You are required to show your work on each problem on this exam. The following rules apply: 

• Organize your work, in a reasonably neat and 
coherent way, in the space provided. Work scat­
tered all over the page without a clear ordering 
will receive very little credit. 

• Mysterious or unsupported answers will not 
receive full credit. A correct answer, unsup­
ported by calculations, explanation, or algebraic 
work will receive no credit; an incorrect answer 
supported by substantially correct calculations and 
explanations might still receive partial credit. 

• If you make use of a theorem from lecture ( or the 
textbook) in the course of your work, make sure to 
indicate which theorem was used and how it was 
used. Failure to do so will result in deduction of 
points. 

• Write your solutions in the space below the ques­
tions. If you need more space, use the back of the 
page and clearly indicate when you have done this. 
Do not turn in your scratch paper. 

Do not write in the table to the right. 
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1. (20 points) c •d onsi er the curve C parameteriz d by 

r (t) = (cos(4t), sin(4t), 3t} / fort~O. r'/11 < r t'ii1 -t<-,1t"ftJ1 1? 

(a) (5 points) Calculate the unit tan~nt vector T and unit normal vector N to the curve C 

at r (t) for t > o. - --- , _ - \1 1 OIi ~ll,t•'l1+1rlut~.r1 • tt<t r .,..u_ ;,,.
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(b) (5 points) Calculate the arc length s(t) of the parameterization r(t) as a function oft for 

t 2'. o. 
sell~ J~i 11t'M ,.,.., 

::. t 11;·, ... 11~ 

s- = ~.,~ r ~... = r 4 

I - - ~ .... ' I ) -r-, \ -

(c) (5 points) Find the arc length parameterization r1(s) of the curve C. 
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(d) (5 points) Calculate the curvature ~(s) of the curve C at a pomt ri (s) . 
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1 
er t e quadratic surface given by the equation 

2 (W point,) Cons·d h . 
(1) 

' pomts Classify the surf ace '11.) '2 . ) 
Equation (1). , · 

I,2 +y2- z2 == 3. 

That is, say what type of quadraHc surface is gh"'" by 

I I L h 1::), > C .r l«<' I 

(b) (• poh,ts) Sketch the surface a»d, included in your sketch, d,aw the hodzontal traces 
correspondh,g to z ~ 1, , = - 1 z = ,/6 and , = - ,/6, Be sure to label your axes, You 
arc free to draw addiHonW t,aces (to help ,~u in you< sketch); however, you ,nust label 

the traces corresponding to z == ± 1. ±J6, 
l.,• , I ,., (. C c..- / 

,.. I l 

y + I 

(c) (5 points) Give a par>m,lerizalion , (t) of the t,ace com:spondiog to z = ,/6, 

--~v ..... 

I ,. -
(d) (5 points) Using your parameterization calculate th Ur ,ponding to~ at r(t). ' -~ c vatme !lJ<) of the trnce cone-

- ( (~I , ..., 
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. pomts Define a function f : R2 --+ R by 3 (20 · ) 

f(x,y) = f /+r '.f (x,y) 'f (0,0) 
\ o 1r (x,y) = (o,oi 

I' I I 8 points) Determine the rel of points at which / • ronUnunus, Justfy your .,.wer 

\\ 

rt. .. : .. l . 
~ 
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·- I ~·-~u-
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(c) (2 points) Are the partial derivatives fx and fy continuous at all points in IR2? . ' 
. , , ,.,, 
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4. (20 points) In what follow f . . 
that f is defined near (0, O): 1 a two-vanable function with domrun V ~ R. You may a.s.:;ume 

(a) (IO pomts) TRUE OR FAL E (mcle one. 2 points each) 

True False 

True False 

According to Kepler's law , planets travel in ellipses with the sun at one 
focus. 
The curvature K of a curve C is always non-negative. J ' ">" k. 1 ,,. .j 

To verify that the limit lim(r,~)-1(o,o) f(x, y) exits and is equal to L, it 
does not suffice to show that f(x , y) tends to Las (x, y) approaches (0, 0) 
along all lines of the form y = mx. , ' , • • ,, • • 

1 

For f to be continuous a.t (0, 0), it is necessary that (0, 0) E 'D. I • ' 
1 

Contour lines corresponding to distinct z-values of f can intersect, but 

True False 

I'rne False 

True False 
only a.t right angles. 

(b) (5 points) Determine whether the following limit exists and, if it does, compute it. Justify 

t-.. 

your answer. 
. 2 . ( 1 ) lim X Sill ~ 

(r,y)-1(0,0) X + Y 

,. ~? c-1 
0 
~ • ,. ... ,, 
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( c) (5 points) Consider the function 

COS (rf~1) 

f(x y) = . +x
2y2 

' 2 + sm(x2
) 

defined for all (x, y) E JR2. Calculate fxy = ~b at the point (a, b) (You may assume that 

f xy and fyx exist and are continuous on JR
2
). 
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