M221 Practice Midterm Fall 2012

The purpose of this document is to give you a sense of the flavor of prob-
lems to expect on the midterm, as well as the overall length. Note this is a
practice midterm for a 1-hour test: if your section meets for a longer time
period, then your test may be longer.

No books, no notes, no calculators. Write all your work on this test—
nothing else will be graded. You must show your work.

On some problems, you are asked to use a specific method to solve the
problem (for instance, ”Use the definition of the derivative to find...”). On
all other problems, you may use any method we’ve covered.

1. (16 points) a. Give a formula for an example of a function with a jump
discontinuity at 2. (If you can’t do this, for partial credit draw the graph of
a function with this property.)

b. Give a formula for an example of a function that is continuous on
(—00,00) and differentiable everywhere except at 1. (If you can’t do this, for
partial credit draw the graph of a function with this property.)

c. Give a formula for an example of a function f such that lim,_; = co.
(If you can’t do this, for partial credit draw the graph of a function with this

property.)
2. (12 points) Find lim,_,4- M;_::’_{‘

1—tan(z
sin(z)—cos(z) *

3. (12 points) Find limg_,x/4

4. (12 points) Find all points in [0, 27] at which the tangent line to the curve
cos(2z) + sin(2z) is horizontal.

5. (12 points) If a rock is thrown upward on Mars with a velocity of 10
meters/second, its height in meters ¢ seconds later is given by y = 10t —
1.86t>. Find the average velocity over the time interval [1,2], and find the
instantaneous velocity 3 seconds after being thrown.

6. (112 points) Using the definition of the derivative, find the slope of the
tangent to the curve y = 1/4/7 at the point (2,1/v/2).



7. (12 points) Consider a lens with focal length f. If an object is placed at
distance v from the lens, then its image will be at distance u from the lens,
where f, u, and v are related by

Find the rate of change of u with respect to v.

8. (12 points) A child is sitting on the ground and and flying a kite. The
kite moves horizontally away from the child at 10 feet/second while staying
30 feet above the ground. Find the rate at which the angle between the kite
string and the ground is decreasing when 50 feet of string has been let out.



. iy Vo4
?NA\QL N\K&X&( o SelwYlen s<V L

L \ N A=
VW & ¥ - % o N %<2

e 0@‘0&\\ \oo & \\\ﬂf_ %’}\'\g '

|

G) SOY = V%)L The qraph leoks Ve

™~ S\\o\w lo{ NN~ 6\15('
A=) ) So S ’(\\
Jeesrn )} ayst.

(\/qr‘V c@\\ (M\QW\Q\( )YQ Q}g v = 3)

@V\ A ANEIVN Q\NQ{‘ o% (X'g\ M AXAS ’ﬁ\«c \Qg{‘ ~
w\%\\\ \\\W\\\K \w\s—.}h\\ SN 3 = 33



) e s Rl s B M e

)

Newre L\‘X‘X—L > Q  se \"\y‘xi\‘Hy~§<z.

Than
AR X-A \\ e ’\/\—’i—?\
P e Yo RV
Nt




| ‘ W.u&l}
@ Vi N7 Ty | |

/}l '
X SAa Y% T s
. SA A X%
:'\\"‘\ \ Cas X
—S8SX
ting '
i 0 SN X T CeS X
=3 X — S
= \'\‘0’\ S5 ¥ .
R Biax - cos

— - - | ’W%‘\ e vv\o\¥\ g\
—\ _VQUS M =S A\{\ e
N\ Cos ¥ =5 .

\(—%’ﬁ;_\ (QQSMB LS\Y\\c - oS y\

~ N\ —(sh'n ™ ~tes )

R kQQ.S \(3 (S.\*\X - Cos y\

:\‘\N\ *r\ -

——

jt

—
=

-2
XA cesx = =
=

\%—_ QQS<Q~¥\ ¥ S‘mCQQA / So
\%) :_Qs“\ <QX\ + 2 CQS(Q SLB . S&AV)\'\\(\ \:Q
117

wWe CQQ}\‘ Q = =7 gr\\,\ (/—Z\A\ \-1C_<>5 <2¥3
= 2 s (A 2.2 cs(aw)
> )"\r\x\ QQ%\ = \

_5
D) ’Q\\A v = /‘\)g\ o of Df\’ T f\/'\'/

(@%(‘)



V= \e v se a (D= 1ok - g A
S ) \f@(\ = ‘%:%h = \o — QQ)(\%QB% \

A AR P S TR BTG
) R

e A e st -
R At s ey

'\“SXYWY\\(%Y\QOVs \f%\og'\sfﬂ w}ﬁ *x <3 .\_S N| (3\ ) v\w{\&
N\ = ) N(1.
N(3) = S \ﬁzs = 1o - @00 R




T GeaWy - §C ' L
@ x%, Yo DTN R B0 <
N—2 o
1
=\w BN
N \(\

o) ¥ <@\3 = 5\0?& 0% qu\vv\),u\¥ t, vV, BY X= 2

= L7_ (9\\



@ Vo \e,msq\ F  \ens  \g ?\\w)\ ;S ¥ s c
QGY\SBVN\\’, _\\%Y\ Uooane V  are (\Q\O\)V*LFX \O\a

A RS |
{-“\)*\/—S{‘U*\/

‘D@?m\(w\‘m . Wwe v

ot

Q = \\ V) é\ - \ \{
-2 -2
—_> N = -V A\—)-
N -(2)
\O V
_ ) S \o ¥*/§
e —=
- 30§

e e /

SN«

05{0' YV\Q_)"G\A\L \(\Q\QBYF\OY\ X){‘\—Wt&y\ S) O\N\c& 4

\s o Q = 3;0_ . B&'S&\ _f eV\X(\V\)\'W\ 0)2\7
Sec' Q Q\Q = ~ 3o ;z %

Aﬁ - 3 O

¥ T

T :
X 'Stc; D



ty 44
& ¥ woment & '\\\%{fe.,s}} Yo §Y O ﬂ'f‘\n.p)
(.

\\9\6 \Q{z)(\ \Q}Y Q.Q\'( SO we \\Q\W/ )Y\\:\S §\%\JG\X\CJ{\ .

6:/<\
3o
e g

hd

\BS\\Y\K \]\(\L \B\%\\\o\%m\cw\ ‘“\Qp%\(\'\) e ‘\\cA\IQ,

%= N\ D6~ 3 = ho , 3o

Van p ol _be
See® - Byhmac 55

RO\ B CORY e
@\\) N \ 3(0 E}\& _ 3o (\CB
CQK Q " NV Y osel Q| W \’\G\VQ

38 €3X00n
L (Y




