Name: Core Competency Exam A

T

You do not need to show work. Answer on the line. X=

3 . Problem 1 The equation |z — 3| = 2 has: (1) no solutions, (2) a unique solution, (4) one
positive and one negative solution, or (3) two positive solutions, (5) two negative solutions.

2 . Problem 2 The set of all real numbers where 20 — 6| <dis: = Y€Lx-6¢+4, ZSZ:(: 'g‘
15

(1) (1,5), (2) [1,5], (3) (—00,1) U (5,00), (4) (—o0,1] U [5,00), or (5) (2/2,10/2].

_“ . Problem 3 The reflection through the y-axis of the graph of y = f (x) is the graph of:
et
(1) y= —f(z), @) y=f(~2), or (3) y=—f(~z). € -;175""%

3 . Problem 4 For the function f(z) =1/(z + 1), z > 0, the value f(f(0)) equals

1)L @0, 3 1/2, @ 2 or (5) undefined. F(0)*55 ’11
3 "\(1) = 3_033 2
. Problem 5 For the functions f(z) = 1 + 1, 20, a.nd 9(u) = =, u # —1, the composite
function f(g(z)), x # —1, equals .ﬁ (3(&))- 3“" +1 = ,—'{;") + 1= ety ¥l = X+2

O v @ Tz @ =42 W gyt y-3-zzx-l)=2x -2,

. Problem 6 The equation of the line with slope 2 containing the point (z,y) = )’ =2xt(
(1) y=2z+1, 2) y—1=2(x-3), (3) y=2z+3, or (4) y—3=3(r—1).

‘-—\

L‘ . Problem 7 The line containing the two points (x y) = (1,1) and (z,y) = (2,—1) has

equation "1"1, ~2. (y=1)=-2x-1)s 2x<2
2—1 o s § B b- Yz-Ix+3 ’
(D) y-1==F—@-1), @ y-1=5—7-2), @) y=1lo+1, or (4) y= —2z+3.

-3 m=2, m--—-e-— cy-n) = = x)s -hla)’ z
. Problem 8 The perpendicular line to y —<2): + 2, containing the point (1, —1) has equation L_

(1) y=20-3, (2) y=(-1/Dz—1, (3) y=(-1/2a+(-1/2), or (4) y=(1/2)z—3/2.

Z . Problem 9 The solutions of the quadratic equation 2z +4x = 0 are (1) z = 0 and z = —4,
(2)z=0and z = -2, (3) z = —2 and z = —4, or (4) undefined. 2x(x+2)=0, x= {_OZ"'
3 . Problem 10 The parabola with equation y = z® — 4z + 3 satisfies y > 0 for z in
(1) (1, 3)7 (2) [1/ 3]) (3) (—OO, 1) U (3>OO)> (4) (—OO, 1] U [300)
x*-Y4x13=0
N (w)
2 (x-3)(¥Y-0 G
1
s 2,-1)
x 33 ( 7’




Mastery Exam. Show all Work.

Name: Problem 1: /35

Mastery Problem 1(35 points) For all parts of this problem, f(z) equals v/9 — 2z. Show all
work.

(a)(5 points) Find the domain of f, i.e., the maximal set of real numbers for which the expression
is defined as a real number. Express your answer using interval notation.

Domain. yf defined for 120. Thos V-2 defined for 1-2x30
92 2¢

25X
2>

Domain 9.1“325 ("00/ %J

(b)(10 points) Find the unique real number ¢ such that f(c) equals 4.

F(c)'—'mz: t ,
(W) = (%) ¢t
Z

9-2c =€

.-ZC = IG"?:?

F oL -
s E=-?
y 4

-1




Name: Problem 1 continued.

EL.L.,J'_:-Z: has s,lmlwn —
|F &00[7 .'f 770 Ranje = [0/00)
Namel; X= q.i/- ¢ —-/

Ran;c = [0,0).

(d)(10 points) Find a formula for the inverse function f~ ( ).

y W =574
\/“"-2*
\/?—‘[=’ZK

£ = x
-1

(e)(5 points) Write the domain and range of the inverse function f~!. Write your answer in interval
notation, and make clear which is the domain and which is the range.

£ o
Domain: ( 0, Z-] Domin:[o; °°)

R ange: [0 o)/ R ange: (-]




Name: Problem 2: /35

Mastery Problem 2(35 points) Beginning with the equation whose graph is the upper semicircle
of radius 1 centered at the origin,
g (.’.E) =v1- xZ’

FIRST scale horizontally (left-right) by 2 and scale vertically (up-down) by 4, and NEXT translate
horizontally by 2 and translate vertically by —1. Find the equation h(z) whose graph is the
transformed graph. Please express your answer in the form

h(z) = e+ Vaz? + bx + ¢,

for real numbers a, b, ¢ and e. Draw a rough sketch indicating the images on the new graph of the
special points (—1,0), (0,1) and (1,0) of the original graph. Show all work.
followei
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Name: Problem 3: /30

Mastery Problem 3(30 points) For the parabola with equation
F(z) = —2z° — 4z — 3,

give a rough sketch of the parabola carefully labelling the vertex as well as all intersection points
(if any) with both the z-axis and the y-axis. Show all work.

(e - LY = =7 (K% 2xe1) =1)-3 = =2 (x+]) *+2-3
=22 Rlp-3= -1 (x52)- 5= -7 (b iy

Since F(x>=—'l(x+1)zl vertex is (X,y) (-1,-1). ,

- * l— = ) - * - +1) = -'/ Tm SS:L/& -~
feces . -7 (x+3)-1= 0 1xad)= 1, (D)% -4 - Tmpessitle, aw@/yb
There 3re NoO  Zewves

7-in+e(tcr4 Flo)= -Zlo)",q/o) 3= 0+0-3 > 418
| 4

Vedlex gy

4 (0/"3)

y= ~2t-ux- %



