1.[10] 2.[15] 3.[10] 4.[10] 5.[15] 6.[10] 7.[10] 8.[10] 9.[10] Total: [100]
Math 223 Midterm (8:00 AM version) Sept 28, 2015
Name: Scolt ke y Section: o0

Closed book and closed notes.

Calculators and cell phones out of sight.

Answers must include supporting work.

1. (10 pts) Solve the following inequalities:

@) [2+3x]<3 ) |x~1}>3
Method V- Me thod 2 Ctuo casn)
“3 < 24ix &3 @ 2+3% 20 and 2+3x53 Eithen
~5E 3% S 2t 2x<o and =(2420 €3 X120 and X-173 @
-5 < ys + ovr
3 ? X~} <o a nd "'(X'() >3
[-£ _L] $X7 -2 d Ix L]
[ x}—% [ W7N Xs%
[-% L] ® x21 and X>4. For both,
-:[!’ 1 3)3
213x <o L 23y -g @ %<1 ana ;x-l) <~3  Forbotl,
I¥<~-2 an . < -2
Cteon : X >-
So{ + vy : ., )(("} /—5’ haedh X< -2 (VOOJ"Z)
C-3 'E)u[‘fl 3 x23 7
¢ v . ‘ (-6, -2 v (4,)
=[5 )7 E"—S-—’—zi> ' Solutton ®, -2V J
[3,3 2. (15 pts) 23

(a) Determine f and g such that a(x) = f(g(x)) for h(x) =v4x—x".

(b) Find the domain of A(x) .

(Q) 'g:(X') = \f;
CS(X)?— ka—xz

h o= §(3 (x)> = ,J Lx-x*

8y dom (W) = gx ( 4x-x"2o0i = " Loy

Ux-X"= x{(4-x)
Coaed: X200 and U=-X 20
X220 and 12X

Coy47]
%

Core 2;

X Lo

and Y-X <6
4 x

No reald x sekisfrey hoth X<o aund 4<Xx



3. (10 pts) Given a rectangle; its length is three times its width. Express its area 4 as a

function of its periméter P .

A
] L =3w P=20+2w =2(3w)+2w
lz A=dow w /3'=,£'W = wyw

:9\1\/

Let be the fenqth and

W The width of the .
f\et"”am‘\}'e) A.,+s :3(,—.)

?.

e , :
a and @.ts (erckr. _ BPL
6y
3p°
A(P)Y = 5

4. (10 pts) The equation 2x> —4x +2y* +8y +1= 0 describes a circle. Determine the

circles center and radius by completing the square.

Mothed 1

lxz"qk + Z}’Z-f-g‘?/ & -\—l =y
2(xyx) + 2(7%\(3) # +1 =0

(x-axr L -t) 4 (y’wy (2 2V 4| =0
2O=2x 40~ ) 2 (yuy 4 )t L =0
2[00 1] va [Greal=4T 41 =0 Methed 2
2 (ka0 -2 4 2 (y+)*-g +1 =o 2 2
. XTYUX 42y gy T
- <
2<¥;‘)1"’Z(y+l) -9 z0 X°-2X + yreuy = -1
2(kr1) + 2yt = 9 X-2x+ L ayey ey = -
. 2
Q(*-‘I)L+ ()/—fZ)Z = g = (é) (s(~l)7“—+(y+z)qL = §5-2
(eié:.\‘ALc/\f <+l,“l)

2
3 (x1) 4yr)? =/ 3\2
Radius \[3; = '\'I'E = / sz)

1
2

1+

- —



5. (15 pts) Sketch the following graphs:

(@ y=|x-3[+2 =fw a»y=J:§=3u) © y=x>—2x+1 = ht
(x-0)(x=1)
(x-1)"

"

o

6. (10 pts)

(a) Find a polynomial of degree 3 with zeros -3, 0, and 3.

(b) Is x —1 a factor of P(x)=x" +4x®—2x’ +x* — x* +2x — 52 Explain your
answer. [Hint: use the Factor Theorem]|

@) Since '3, 0) and 3 ang PU‘D‘*‘S’ (X-U),

()(-03) and (¥-3) must be
'Fac{'oi‘s.

ol PO = Cxr3) X (x-3), <— Full cpedih

X (x+3) (x-3)
X (x?__q) ) N°+ ﬂ‘fd‘.o'} VSVC“'I’ meve
X3-9x

tf "

i

(b) Oh serve P(():[?,}L(.(C,2.15~+(\’,11+2.[.—S"

[+ -2 ¢) | 42 -¢

Z (o
The F;«c\Lor-Hemw s vs that X-I s a 7('4(+°P
of P(x) v

(es,



7. (10 pts) Find the quotient and the remainder using long division.

3x* - 5% —-20x-5

¥ +x+3
. TS B oL e gubentr 3xsye
XX 43 GX—S’X fox" —a0x g ’ voT S 5

IxV 43 %* 4 oqxt

—8 X2 ~9x% ~206x —&
~§x% - 8x> 2y ¥x

—.yz_’ X—-*_f
,b———*—%\
S—X'-Z ¢

8. (10 pts) Write the following polynomial in factored form.
P(x)=x"+3x*-x-3

Possihle n\)ctﬁe/\ V‘oo%i +|)"l) +3, -3.

P = l+3-1-3 =0, so &-1)Ts a{acvtor,
P10 ~143 41-3 =0, so (x+1) Ts a?ac.'}'or,

PO =3+ 300t 13y -3

= T2T427 433 =0, 50 (x+3) 15 a facka.

i1

PUxY = Cxan) (xat) (xe). w

| Thist were ofher ways 4o solue Hhis problem,




9. (10 pts) Sketch the region bounded by the parabola x = y2 and the line y =x—2
and label their points of intersection.

TL_ bovnded ffﬂlo’h.

- Y= X2

¢ X=y*

X = (x-2)"
T X%-uyxty
0= Xz-5‘><+'~[

= (X"“)(x—l)

X=H of X=1

y:—_Llyjz y

(4,2)

(vy,-V «— Lniersection

ow‘\\"s) 1€,
Po‘“*s 'Hr\ai‘ I)e on bo

St'a(:k's.

>
. eara{'«oi\fg.)






1.[10] 2.[15] 3.[10] 4.[10] 5.[15] 6.[10] 7.[10] 8.[10] 9.[10] Total: [100]

Math 223 Midterm (11:20 AM version) Sept 28, 2015
Name:  Frank K 4 Section: cO
Closed book and closed notes. Answers must include supporting work. + - :

Calculators and cell phones out of sight. .- - .- S

1. (10 pts) Solve the following inequalities:

(a) 1-2x|<3 (b) [x—2|>1
Method! Mcﬂ‘o! 2
P31 X 3 [ Cusels 1-2X%0 ond 12X £3 Cmnl: ¥-230 and  x-2 >
~9¢ ~x 22 ¢ “1::,"( .. ‘2:;7; . X7z G hol X >z
Z2 x 3~ %r ~EC £ T ) (3Ioo>
-‘ 7
12 v ) . )
L ! 1 CaseZ: (-zx <o qud - (1-2x) <3 CaseZ: X-2<0 and Hx-2) > |
—gE A ~IX K - ] (~1x % -3 X < 2 and Y-z < -
- z x >3 on ~2% 2 -
ek | % X <
X L 2z -0, |
Soton: 0,37 (427 T Cm DG,
= [-1,27] ’ |
2. (15 pts)
(a) Determine f and g such that A(x) = f(g(x)) for h(x)=+2x—x>.
(b) Find the domain of A(x).
(o) x 3()0‘-‘ 2x-x" The ans , of course, oHar solvtions for
. _ Example 0= 2x but Ha Sirst
o g(x) = JXx qix= golotion » 15

NOER ST ey 500 X= () T mest obvions

- qm"‘:gsf&u(.
D e ] nel

2x-X1 % o0

VLS
¥ (2-x>>0 Case l! X%0 and 2-%>0  Cam ! X<o and 2ore
. U ) X<
Xze v 27 x X0 Ging Z<x‘
OLX €2

L Nex shif,
Co,2] 8 bt

1
1

4



3. (10 pts) A rectangle has perimeter 12 m. Express the area A of the rectangle as a -
function of the length, L , of one of its sides.

w

‘ P= 2 L+2W = VL,
- A~ L-W.
Let L Ge He L
length of one n=Lw 2 W= ‘\7—" ZL
Side, W tha w =z 3 ()12-2L)
|ev\3i"k of the ALY = L (6-1) - Zé L
O+M A +h é L. L €« EX(:Q\«A\V\
Qreq OM-d P not rec‘vmc\ and
te [:tr'(wd-v\. oftenm "dis coumxecq.

4. (10 pts) The equation x” + »* —4x +10y +13 = 0 describes a circle. Determine the
circles center and radius by completing the square.

Method L

X-4x % y'tloy = ~13
X'-ax+9 +yHioye2s = SI3 40425
(x-2)" » (yes)* = 16 = Yy~

Cenlers (1, -5)
Radlus | |

Me’ckwl Z

“' X"’+)"-qx + (oy +13 =2 o
Xz'-“!X Y ~YH o+ y’--r(oy +25 25 +13 =0
(X-2)* + (y+5)* =4 -25+13 =0
(x—l)"-«-(y-}-b‘)?’ —-16 = o0
(x-0* + (y+5)" =
Centen: (2,-5)
Radws @ j




5. (15 pts) Sketch the following functions:

x+3 if x<0 )
(a) f(x)={1_x i x>0 (b)y=—\/; =3(x\ ©) y=x"—4x+4=hwx

A
3

6. (10 pts)
(a) Find a polynomial of degree 3 with zeros -2, 0, and 2.

(b)Is x —1 afactor of P(x)=x" +4x®~2x" +x* — x* +2x — 57 Explain your
answer. [Hint: use the Factor Theorem]

By 1he factn tleovens, (x-(-1)) (x=06), and (X-1) wyst be o s .
() \><><) = (x=C¢0)) (x=0) ¢ x-1)

(x+2). X+ (x~2)

This  cleaddy hon dogre 3.
= X (x=1) (x+?)

-~

= X (x34) o . ¢ Nobt naeded; 059“_“7' more
; <UM?ls¢“¥ea‘; ;
= X?-YXx

7 £ g z _
(") S;n[e P = —PLI')G"Z'I +) -1 +#T] -5

T +Y -2 4+ -] +2 - %

= O) 137 'H& Foc-l'oo— TZzov(u; (’("') 75
‘Fc“"'b\f (g"( .

P (x). \{/e .

[




7. (10 pts) Find the quotient and the remainder using long division.

3x* =5x*-20x-5

2 +x+3
2 r 3XZ;§L2<__:_L_ S Quobrent s 3x=gx-1
Ix 4 3 X% 4 qx" s

~8X?? ~O\)§1 -2Zox*x - §
—g X3 _ g xt - uX
~ X2 +YX =&
= x* - X -3 ;

i ""'

§X -2 — QG\/\&\M:‘XQA: Cx-%

8. (10 pts) Factor completely the following polynomial.

P(x)=x>+3x"-x-3

%
‘Ogyt)\e \tdrtc)e\ ‘-uo('S'» l)V), 3‘-3.

. 3
ObSC/\VQ" P(U: | 4_3“2_'_3 = | +3-]1-3 =0 $0O (X—l) s c~€ad‘o\\,
PEN s -2+ 3600~ (-1)-3 = (1) +3 +1 =3 =0 50O

(X+1) 15 @ 'Fa(‘h)f,

iy

(3)s 3(3)- (-)-3
-77 +1%F +%3-3 =0 so  (x-¢-3)) = (x+3)  is5q
Cochn.

P(-3)

i

I ( X=1)(x+1) (x+3) .

TMWe{& o{_L@\ &,c‘a‘s)p “;glue H\\s P(‘o L)QW‘\.




9. (10 pts) Sketch the region bounded by the parabola x = y2 and the line y=2—x

and label their points of intersection.

y=2-X —
\
k)

—

2 e X:yl

-2

2

Y:y = (z,x)z
= q-yx +x?
X* -yx +y = x
2
X ~Sx ty =o
J

(X -4) (x-1)

X=4 or X=1

AR g -
/ //_I / (,' 2

>
Te Lovndqd \
pe‘3!6»\.
Covves

b meet whann X= aud wlew Xx=1

y= 2 Y= e
T -2 =
(H)-l) (’//)
~—

T nter~ section
poisks — points
+hat lie on the
3mpks of holh
et}vaﬁahs,






