MATH 101-01 (Kunkle), Exam 1 Name:
200 pts, 3.5 hours May 22, 2014 Page 1 of 2

No notes, books, electronic devices, or outside materials of any kind.

Read each problem carefully and simplify your answers. Guessing the correct answer is
not sufficient for full credit. Supporting work will be required on every problem unless
otherwise indicated.

1 (4 pts). Evaluate each expression at x = —1 and y = 3.

a. 3r — 2y b. |3z —2y| — |2y — 1| c. /(3x)?
2 (4 pts). Evaluate each expression.

6
a. —2418-372— (£.2-3)° b. =f

3 (6 pts). Simplify the expression. Express your answer so that all exponents are positive.
(Assume that no variables equal 0.)

(a3/2pe—1)* 1/2
( (c— 3b2/3a3)2)
4

(9 pts). Find the product. Express your answer as a single polynomial in standard form.

a. (2x+5)(z —3) b. (2 —5z)(2 + 5x) c. (3z—1)2
5 (21 pts). Factor each polynomial completely.

a. x° — 1623 b. 42?2 +4x + 1 c. 922 -1

d. 8x3 +27 e. 622 —x — 12 f. 222(3x —4) + (3x — 4)

6a (9 pts). Find the quotient and remainder in (2z* — 23 + z + 5) =+ (22 — 2z + 2).
(Label your answers so I can tell which is which.)

6b (1 pts). Based on your answer to part 6a above, would you say that 2 — 2z +2 a factor
of 22* — 23 + x + 5?7

7 (5 pts). The width of a rectangle is 2 feet less than its length, and its perimeter is 14
feet. Find the width and length of the rectangle.

8 (18 pts). Perform the indicated operation and simplify the result. Leave your answer in
factored form.

o ZE5_ . z’tdz-5 bl __3 o Mmoo
©(z47)2 0 z2-49 Cox2—1 24z T 22—y

9 (10 pts). Simplify each expression. Assume all variables are positive.
a. 471/2 b. 163/ c. (Vb+4)(v5-1) d. V5025

10 (4 pts). Test the graph of z? = y3 — 2y? for symmetry with respect to the z-axis and
state your conclusions.

11 (7 pts). Solve each equation.

a. 6 —3x =2 b. bx +4 =2z — 3(1 — z). c.%%—f—%:()

12 (4 pts). Rewrite (3 4 4)(5 — 44) in the form a + bi.
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13 (12 pts). Find all real solutions.
a. 202 — 13z +15=10 b. (z +2)? = 32. c. 4r° -2 =1

14 (20 pts). Find all real solutions.
a. Vid—z=2—=2 b. 323 = 5a?2 c. vt +322-10=0

15 (5 pts). Find all solutions in the complex number system: x? — 4z + 6 = 0

16 (14 pts). Solve each inequality. Express your answer in interval notation.

a. —32 <3 b.1—z>35(2z+1) c. 2+3x] <5
17 (6 pts). Find all real solutions.
a. |[1+2x|=5 b. |3z —2| = -7

18. My car gets 30 miles per gallon of gas in the city and 40 miles per gallon on the

highway. Answer the following two questions based on this mileage.

a (2 pts). If I drive  miles in the city, how many gallons of gas will I use?
(The answer is an expression involving x.)

b (10 pts). This weekend I drove 111 miles and used 3 gallons of gas. How many miles did

I drive in in the city and how many on the highway?
(Label your answers so I can tell which is which.)

19 (6 pts). Determine whether or not the triangle ABC is a right triangle if A, B, and
C are the three points (1,0), (1,7), and (4,2). Briefly explain how you come to your

conclusion.

20 (3 pts). Find an equation of the circle with radius 3 centered at the point (—4,2).

(Supporting work not required on this problem.)
21 (7 pts). Find the center and radius of the circle 22 + 8z + y? — 4y = —2.

22 (8 pts). Find an equation of the line described in each part.
a. The line passing through the two points (1,0) and (5, —3).

b. The line passing through the point (8, —9) and parallel to the line y = 3z + 17.

23 (5 pts). Find all intercepts and graph the equation on the axes provided.
a. 2r —3y =26 b. 2y =3
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la.
b. lzw-24) ~ 124l

e. Ve = Ved* = V3 =3,

3x-2¢q = 3(-9 -2(3) = -3-@ =-9.
= -4l = 12:3-1] = 9-]e-| =q-l5) =%

- 3
2n. -2 41835 (42-30 =-2+3:4 ~(1-3)
=—-2 l?-% "(‘2)3 = =242 - (-2X-2X-2)= -(-5) =¢&.
-6 % .L . 32 _ -2 _ 2,
2. 3TH= "'é? 4 % 372 T 12 T 1
Mz.?-

Y.L 2 -1 _ _ 2 (-3
D e i = T
(P bBore T el 2263 ‘

- = b¥e
2 _ex +5x -5 = 2x*-x-I§

da. (2x+5X%-3> = 2X
F o Ir L

'9. (z’SszfSKD = 22'— (gx)z- = L' ‘25[7'
C’@ ~-bXa4b) = a* - b% (Z"'f'b>2 = a® -2ab +b?
e, (360 = @O -2.13x +1* = AP-6x . P

5a. x2(x*16) = X3 (k4% +D
b, 4X¢Uxtl = (2x+1)° < AxE-1 =(zy% -1 X3x+1)

A . 3X3+27 = (2103*- 2% = (2x+ D20 ~ @3 «3%)
= (2x+3)(H4x*-6x +9),

e b -w-12 = (2%~ 3X3%+ ¢ D,
£ (23« 139,

2% +3x 32

Q= 22X+ 3x+2

e, K1-2x+7_ ‘ 2xM _\‘3 +OxK* tx +5
~(234 -4x> +4x") = -y
Ob. No 3x? ~4x® +x *5
( — (2%*> —6x™ 1t6))
because 2x* -5 t5
R#0) - (2x* ~dy +4)

-X x|



T, Lt w = widik 7 recfanste , w feet, ondl 4 = Levgft 67@&.,&46.

w= 4-2. pedmiter =2wr24 =14
: w+ L =7

(4?'2>+j:7 ). 2-—@‘2:7) Z_p :q ; j_—_ %. w;g—zf_—

Sa. xt5 . X-4q. - KA1 | _(x=DD
(x+D° X+4x-5 (e (e 5X k= 1D ¢ x-r?Xx—l)

%, L _ 3 . 9 x, _t_ . 2 (D
(x=(%tD X(xt) X (xA)k+) x(x+) O
X=2(x=t) = X"3%+3 _ -2x+3
K CX=DC % +0) > X (%>0%+ 1)
%, f3—‘;~j'-*T ,(3X+'> _ H(Exedr L 2Xt44( _ (2X*S
2 - 3—)15—” (3xt) Z(3%+) - X 6X *t2-X 5x+Z

fa. G dme =L b, WM @Y (Y3F) = 2%,
e, (V5 +4)V5E —1) = 65 —f?“ﬂfé‘ -} =542V -4 =]+3/5.
A fz.5%H = (2% xY? = 2f= '2'%><“'é = 25"yt = 5y VZ.
0. Replaw 4 Wi -Y. Resutt : X —-(— —2("33

| ’ ¥ = 0\7 ~2(-D"y*

x= -y3-2y?
T Aot not somplity 1o the origmmed Xz=—‘13-2y2, s0
wwe s net 77Mhu/71‘c with  Adpeer 12 X-axds,

add 3x 5
/N
- . oy
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Sx+4 =5x -3 “"'3 NO

b, bx+4 =2 -3 A3 soLuTIO45
oLV T1045

\_sub‘)md' 5' x

3 / ( %""'(XX" l) . __i._ - — ——é— (Xf“'y)(—f)

= - J X+ 4 (X"f)

blx—) = -3(xHd;  Yx—4 =-s3x—iz; T¥="¥ 3 x= "z



2 (340 X(5-4i) = 35 -3di + ¢ - 47
= 16 128450 -Hd(=) = 1§ -Tc+4¢ =19 -7,

[3a. (2x - (K= )= 3 2ZX—-3 =0 on X~§=0.
X= ¥z oAl R=8§,

b, (X+2-)1= 32 = x+z = £V3z = el = vyyz,
F x= 224 (e, x= -2+4M% or -2-4JZ,)
c, ‘{)(2'—)( -7 =0 . Cont -Mv l—l.f/ s—fch] so usc Ruad. #wvm/[z\_

X -b:\/b’—qac, = L eVi-quyray o 1 xVE3E
24, 2: 4 4

yal -
2 ?
a. [Mid-x = 2=/ 3 (Viex Y = (z-y) 3 ldex = G U X

Oz X™=-23x-10 = (X=SX %t =D X=50r-2. Becausc we

Sqpasd botin. stdee, must chuck faee K ;
Viee.ss = 2-5; VI =-2 Ease.
VikA(-D = 2—{-—@); v,@ =Lf TRUE . Mdva‘mz X=-2
145 3#—5)(" =0 ; x*¥(3x-5) =0 = X=0 or ZIx-5 =o
' = X=0 onr. Xx=5/3,

Mo, (x*+5X(x*-2) =0 =2 X4S=0 e x=2=o
= X=-5 on x%=2

no reel  soluftus > X= tVz,
(wovld also accept x= £iVE | £13)

15, Lyt side agton't factw. Qued. forma
X= 4—":\//b’d'/-é:' 4 | o qxV-ordz | 4rizz

z 2 2

= 2(2£(VE) _ 2t ¢evz.
2-




loa. “hx<3 =2 (—q)(‘;',g > 4B ; x>z, (12000
b. mvﬂ?/7 bﬂy‘aﬂob‘, q: 4(1-x) 2 [zxﬂ); 4499x 2 2x+1

a-1z 2xqx ; B2llx ﬁ-zx : (-2, 27

¢. Rac: lAlsB = -B=< A <B (fB20)

[242c| s5 = ~5 < 2+3x 25 5.2 € B £5-2 4
- -7
q<3r 3 > -I<xz=l [-2.1].
(1a. Rue; 3 Bzo , [41=B = A=%t8B,
| 142 =56 = itzx = & 2){.-‘;—11:5';)(——“%_5
. -6 _ _
oYy X' 2’2” ;— 3.
b. [3x-2| =-7 hao ne solufrens, since abSold® Veliae

Cowmngt =~ (Wmuz noadba < 0, for That madter) .
I¥a. X mils o L gallrn

YA ;—ox gallons.
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H4¥ + 3(H-X) =360 ; 4¥X + 33%-3x =300 ;

5 X+ 333 =3¢o
X=3e0-333 =27. 9= 1ll-27 = 84.

Ausi T drort 21 mi. vn cify, 84 on Mshuay,



L)

h graph! Seluttoe ovmet Fmd 2 glopes
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13 + 24 =47, Ao

Chreck PﬂWﬂWm« 77
44
Conclusrm: not a  right Tridungte.

20, (X-H-J)L-f (y-z)”:é)
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s -

|
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224, m=
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