KOC UNIVERSITY

MATH 102 - CALCULUS
Midterm I May 10, 2010

Duration of Exam: 90 minutes

INSTRUCTIONS: No calculators may be used on the test. No books, no notes, and no
talking allowed. You must always explain your answers and show your work to receive
full credit. Use the back of these pages if necessary. Print (use CAPITAL LETTERS)
and sign your name, and indicate your section below.
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Name: ANSWER KEY/

Surname:

Signature:

Section (Check One):

Section 1: Sultan Erdogan M-W (14:00) s
Section 2: Benjamin Smith M-W (17:00) =
Section 3: Selda Kiigiikgif¢i T-Th (11:00) —
Section 4: Selda Kiigiikgif¢i T-Th (14:00) e
Section 5: Sultan Erdogan M-W(12:30) =

[ PROBLEM | POINTS SCORE ]
1 25
2 12
3 20
4 18
5 25
TOTAL 100




1. Let f(z) =z*—22% + 1.

(a) (7 points) Find the critical numbers of f and the intervals on which f is increas-
ing/decreasing.
f(=4C-4% =0 = 4x(X 1) =0 %, x=0, X=%1 are 4he

(MNeal polMs of f

IE xe (-0.=) ; £'(x)<¢o decrzasing X [ . >
IE xe(=-1,0) , £'Ux) Do ’cr\crwst/j %7
£ xelo,)); fUx)<o duwmosty | — 9 T T

\& xellim) , fi(x)>o %“Cmoi‘“ot T P N

(b) (3 points) Find the local maximum/minimum point(s) of f. (Specify = and y-coordinates

of each point.)

Y=l ; (=)= O

X=0 ¢ ‘F(O\: 4

x=| = £(1)=0
7

S0, (-1,0) (s a \ocal minimum
(o,1) s a local modmum
(L0) Is aloca) minimum

(c) (5 points) Find the intervals on which f is concave up/down.

I = 12x*-4=0 = 2X=4axL i = x=t(l;
£ xel(-2, -\l ) o FIX)Y o concave up
\f ve (W;; \/Ej) y o £ (%)< o toncove down

I+ xe<\Fg' fx,> 5 fl{x) >0 concove up
| -V un

SERERE
;\Cu ]ce\cq

[




(d) (2 points) Find the inflection point(s) of f. (Specify x and y-coordinates of each point.)

_ A-6+13 4
HF)e ngr = et

1 4 ) 4, 2\ arc Hae Inflecion points,
S0, (-\3’/—6—5-) an ¢ < 3/ g t H

(e) (8 points) Sketch a graph of f. (Indicate all maximum/minimum/inflection points.)

?j
f




2. (12 points) Find the absolute maximum and the absolute minimum values of

f(z) = 22* — 32® — 122 + 12 on the interval [-2,1].

2 3 '
FO)=2X-3X"=12%+2 s a polynomiol, hance H's continuous dn Hhe
"MTWO{ E'Z, ‘—] 1

Criticol poirts of+his funchon con be +he endpolnts of-+he Interval ong
the polnts gomsfvln@ :

FiUx)= 6x*-6x =12 =0 = 6(x:x_-2)= o0

6 (/)(-—1) (X'H)'BO‘ = X=2 Or X=—-1

X=2 (en'd in +he gf\ur\ imterval . So woe "\O\fe/ X:—Q, X==1{ and X=1

F-20 =22 32 (2(-2Y 12 o g

2424 412 =
Fl-1) = 2(-03 _3 ()3 ) -

—2(-+12 - -2-3 +12+|2

4(1) = 2-3 —24|2=24 :P?so(um Mox

RAbsolute naln




3. (20 points) If we want to make a box with a square base (kare taban) and closed top
(tavam dahil) having a volume of 8000 ¢m?, find the dimensions (boyutlar) of the box that

minimize the amount of material used.

a

The amoun+ of matenal that's ueed Ss/
2 2 2
A= 0"+0"+ 4ab = 20%¢ 4ab
2
Using b=18000/9"

A(a)= 207 8000 _ 9,2, 32000
+ 44 ke 204 = = 2a" 22000.a"'

o find He minkmum  motermal amount

Alo)= 40 - 320006™% —0  he rots of i
{’ S ec?uahor\ must 4e (0M/)(H’CC( :

32000 3_ 32000
da = 0120 = I°= : = 228000 =>(az10§

e e

b= aaofO: @%f":go (brz'o-Y
¥

/(//(a)= 4,32000[_2)q—3 = A’/(20)>o SO az20 mr’mfm/%(_s74(9)




4. Evaluate the following limits. State the type of indeterminate form, if any.

. . 1 —cosz
(a) (6 points) lim =
—¢co0s X '
[l i__?_'__.. e 2 tpe  Inclekerminodt Aoim
X+ 0 X o

tsing L”Ha/nm( ’)s Zuu)

Nf\/l 5//\\( = _:{_ “M .é.m = 4/
Yoo 2% 2 x—-o X -

l/\/ﬁ—/

We tnow 4hat- lIm  S/AX =4
x40 X

(b) (12 points) lim (2? + 1)

1/ x
2 ‘9 !
[ ( X+ ) = X T\jpa Indeterminote fom .

X400
1/x
J y == Inix 1)
i (lng) el D |
X=300 J X=350 X - *jPe (ndeteiminote o

Using L'Hapﬂo\)s Rule |

”M d ' 2_)1_. = ”M ZX -0
X300 X 1 Ko Ko

SO “M (n =0 L s
i O = im 4= 4.

.4/}!
”l it ) t e
9 S/ X9 ( ) ’{
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5. (a) (5 points) Evaluate / 2'3(x 4 2)dz.
0

1 3

/
, 4 4/
S KB x+2) dx = 5( X /3+ S ], e e 3 E ’
N > 3 13
1
=‘(% X%+ L4 ><4/3> = ek g PLIBL M 22
1 > 74\ ‘(%) 29 28 4
?u
(b) (8 points) Find the general indefinite integral / ($2e;—1 — ;) dz. (Simplify your
answer. )
(7 x2e*-14 4 /
— : i _ :
B L L At AL = 2
-1
= e)(__ “fi“{" —le\b(l'(- C

(c) (6 points) Find f where f'(z) = 3e® — 3 and f(0) = 2.

& £'00=32%-3  4nen 3 )= 3%+ 3x+c¢

G Nen +hot €(0Y= 2 )

flo)= 3.4+3,.04¢ =3+ =2 => c=-1 s colalotd.

L

Then K@(x) = 24%3x ,...WW

: ,  pr
(d) (6 points) Find the area under the curve y = 5 sinz from z =0 tox = 7.

=
( ) ik !
) A anx dx :-.;*_ i’SMx d¥ = L (ceesx) | o ~G03X /
24 2 b 2
O o
{ {
= —=[=1=1)=_1(-2)= 4
)"‘ )‘( ) /4
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