Midterm 2, Math 31A, Fall 2013
Instructor: Tonél Antunovié
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Instructions:
e Read problems very carefully. Please raise your hand if you have questions at any time.

e The correct final answer alone is not sufficient for full credit - try to explain your
answers as much as you can. This way you are minimizing the chance of losing points
for not explaining details, and maximizing the chance of getting partial credit if you
fail to solve the problem completely. However, try to save enough time to seriously
attempt to solve all the problems.

e If it’s obvious that you final answers can be simplified, please simplify them. Otherwise,
your final answers need to be simplified only if this is required in the statement of the
problem.

e You are allowed to use only the items necessary for writing. Notes, books, sheets,
calculators, phones are not allowed, please put them away. If you need more paper
please raise your hand (you can write on the back pages).

Question | Points | Score

1 10 | 4

2 10 }

3 10

4 10 (g 0

o [J0] Vi
U s

Total: 50 u




7

(a) (4 points) Write the definition of antiderivative of f(z) on the interval (a, b)
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(b) (2 points) Let z(t) be the concentration of suger in a solution after ¢ seconds. It
changes according to the law
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If at some point the concentration is z(t) = 3 estimate the concentration 2 seconds
later (units are not important).
{0

Ak Xime t whai m) 3 4
3 ) _
(\,, '{ X (¥+12) =
J /O

x({) + 2. %2(‘\)

o 3*(2'%‘)):2, _
(c) (2 points) Compute the slope of the tangent line to the curve given by the equation
l TL) ysiny + zcosy = —1, at the point (1
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(d) (2 points) Evaluate the indefinite integral

/(sin(.?x +1) — 22%) dz.
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2. (a) (6 points) Find all local maxima and local minima of the function
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(You need to find both the locations of local minima/maxima and the function
values at local minima/mexima). —
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(b) (4 points) Find the apsolute minimum and the absolute maximum of the same

function
’2) f(z) = z° - 32° + 9|z — 5|,
on the interval [—2, 0l (You need to find both the value of the absolute mini-
mum /maximum the locations of the absolute minimum /maximum).
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3. (10 points) Consider the arc of the unit circle z2+y* = 1 which lies in-the first quadrant
(that is z > 0, y > 0). Find the coordinates of the point (z,y) on this arc whose sum of
the coordinates z +y is maximal possible: '
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-4. (10 points) Sketch the graph of the function , K= 3
s x B3
fl) =222
You need to do all the steps in the analysis of the shape of the function. |
JM) [Kx \) QXX -8} ) 2x°-2y- X 3 ><2'2><'§
(v -1y . (v-1)? . (g-1)2
T \Y\;f“& ! x\) =0 Xé—lv; 3\: (v (\(—2) K\H\) ’\ | X | ’V(i)
- \(:g \ = 3 .
- \ \\\cv\& "' (-e2,-1) +
K-\ 70 ;QJW\Q‘V\(O\& N o= | (-1, ‘) _
\ (! 3) -
{‘\U} \U Ve l)l L 2e-3+ 24 N\ (3, 00> |
e ——— vL ‘)4 |
7 2 o, 3 # 293
. (x—\>k2y\—?> _ ZK/X/’)(VJ’ /Y"fil h, (\[ \)EiL) l(Y ¥ - )
Cr I (y-
-% % \)/:2/)!244x [\. _ _11’83* '« ): h
%2,,(\3 - (\i ‘)’ v (¢- \\) *Jé "\‘!
P . @' > 0 ‘FO" va\ \x= -8

M;\\ A X \ L)

(120 YN
O L s~ v S
Y= \Y\MQC’ fior XL\ | ‘\p ( & oo> -+

><°*3 i A) - 2
Lin e _ OD Qh‘«\ W)
QAV;\“?l—)( - \ NEEY -*/\\

‘42‘?’ e it = — \
G J(\ b: > - 60 N . | ;/%\,\ V'
C&W \J‘;\ '\C

QW 3\& N

Page 5



Ais\ance = eech 2 Yinng

\;Q\,mi'\% - &g\w@(\'«de &¥ g(\g\mvvte

. (10 points) A ladder of length 5 meters is leaned against the wall. The lower end of

~ the ladder (the end touching the ground) is sliding away from the wall at the constant
speed of 2 meters per second. Find the velocity of the upper end of the ladder (the end
touching the wall) at the moment when the lower end is 3 meters away from the wall.
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