OML Sample Problems | 2017

Meet 3
EVENT 6: Algebra II — Relations & Functions

Notes:

(1) Any set of ordered pairs of numbers is called a relation. The set of
all first coordinates is the domain; the set of all second coordinates
is the range.

(2) Notation to be used for function operations:

(@) Composition: [f g](x): f[g(x)]
(b)  Addition/Subtraction: [ f+ g](x) = f(x)x g(x)

(c) Multiplication [ f g] (x) = f(x) g(x)
(d)  Division A (x)= M, gx)z0
g g(x)

(3) Domains
(@) for fxg, f g: {x:x Dang}
(b) for f/g: {x:x D, nD, and g(x);tO}
(c) for f g: {x :x D, and g(x) Df}

(4) If a problem involves an inverse, specify if it is an inverse function
or an inverse relation.

(@) Inverse relation: The inverse relation is the relation obtained
by interchanging the coordinates in each ordered pair in the
given relation

(b) Inverse function: If a given relation and its inverse relation
are both functions, they are called inverse functions.

Exclude: Trigonometric functions

Sample Problems:

A.

Answer: (x,y):y=+%

If f(x)=x-2x, find f(3t).
Answer: 27t -6t

If f(x)=2x and g(x)= %x and [f g] (x) = 6, find the value of x.

Answer: 6

Find the inverse relation for {(x, y):y=2x"- 3] . Indicate any

restrictions on the domain of the inverse relation. Express your answer
in the form {(x, y):y= }

l 2x+6,x=>-3
2












Name Score School

Event 6: ALGEBRA II — Relations and Functions (No Trigonometry)

S November 2016
A. If fis a linear function, and f ~'(2)=3 and f "'(4)=1, find f(8).
(2 pts)

ANSWER:

. 2—X . .
B. Given that f(x)= ‘,2—16 , find the domain of f.
X —

(3 pts)

ANSWER: {x: }
C. If h(x)=x*~2 for x>0, and g(x)=+/x 3, find the domain of (g™ th™").
(5 pts)

ANSWER: {x: }




Name Score School

Event 6: ALGEBRA II— Relations and Functions (NO Trigonometry)

A. If f(x)=5x>-2x+1 and g™ (x)=x-1,find f(g(2)).
(2 pts)
ANSWER: f(9(2)) =
. ) x*—1
B. Find the domain of f(x)=
X+3
(3 pts)
ANSWER: {x: )
C. fand g are linear functions such that f(3)=g(1)=5 and f(-1)=0(2)=6.
(5 pts) If h(x)= f(g(x)),find h™(x).

ANSWER: 71 (x)=




Name Score School

Event 6: ALGEBRA II — Relations and Functions (No Trigonometry)
November 2014

ANSWER: (flg)a) =

B. Given: f(x)=2x-1
f(g(x)) =2x-3
3 .
(3 pts) o(h(x)) = 3¢
Find the value of h( g( f (—1)))
ANSWER: h(g(f(-1))=

C. Given f(x) suchthat f(2-x)+(2-x)f(x)=4. Find f(3).
(5 pts)

ANSWER: f(3)=




Name Score School

Event 6: ALGEBRA II— Relations and Functions

S November 2013
A. Given f(x)=2x+3 and g(x)=—x"+5,find (fog)(1)
(2 pts)
ANSWER:
B. If g(2x+1)=x forall x, find g(7x—-2).
(3 pts)
ANSWER:
C. Let f(x)=x>—11, g(x+2)+7=3g(x)+g(5),and h(x)=+x+2 1.

Find (goho f)(=5)

ANSWER:




Name Score School

Event 6: ALGEBRA II — Functions and Relations (No Trigonometry)

o November 2012
A. If h(x)=(fog)(x)=8x+11,and g(x)=2x+ 3, determine the linear function f(x) .
(2 pts)
ANSWER: f(x)=

ax+b )
B. f(x)=— where a, b, and c¢ are real constants. Find the values of a, b, and ¢ so that

X

. 10
(3 pts) fisodd, f(2)=-2 and f(6)= 3
ANSWER: a= b= c=

C. Given f(x) such that f(1—x)+(1-x)f(x)=5,find £(5).
(5 pts)

ANSWER:




Name Score School

Event 6: ALGEBRA II — Functions and Relations (No Trigonometry) 2011

2x-3 1 5
A. Let =———. Evaluat —|=fl=|

et f(x) 4 valuate f(?)) f(3]
(2 pts)
ANSWER:

B. f: {(07 4)’ (17 _S)v (2’ _2)’ (3’ 1)7 (4, 2)a (5, _3)}
(3 Pts) 8 = {(_3’ 2), (_2’ 0)’ (_1’ 4)’ (17 _1)9 (2a 5)7 (37 _2)}

Find (go f™)o(fog)

ANSWER: _ { ¥

f(x)==x>+2x, -3<x<6

C. Consider the functions { g(x)=3x-5,0<x<5
h(x)=2x>+4x+3, -2<x<1
(5 pts) Find the range of the function k(x)= f ( g(h(x))) .

ANSWER: _ {y: }
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Text Box
2011


Name Score School
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1 (5
A. If f(x)=x-— forx>0,compute f (g)
X
(2 pts)
ANSWER:
B. If g(x) is a linear function whose graph has a positive slope, and if g( g(x)) = Zlix -1,
(3 pts) find g'l(x).
ANSWER: g (x)=
C. Given f(x)=6x-2, f(g(x)=-3x+4,and g(h(x))=-2x"- -;— . Find h(g(f@))-
(5 pts)

ANSWER:




Name Score School

Event 6: ALGEBRA II - Relations and Functions (No Trigonometry) 2009
x*+4

A Find the domain and range of f(x)=,/— 7

(2 pts)

ANSWER: domain:

range:
B. If f is a linear function and f(m+4)=6+ f(m) and f~'(m+n)= f'(m)+3, find n.
(3 pts) '

ANSWER:
C. Find fogoh if: f={(0,0),(-1,1),(-2,3),(-3,2),(1,-1)}
(5 Pts) g = { (Oa '5)° ('19 0)9 (2’ '1), (4s '2)’ (5, 1) }

h={(0,2),(-1,0),(2,-1),(3,4),(4,3) }

ANSWER: _ { k:




Name Score School

Event 6: ALGEBRA II — Relations and Functions (No Trigonometry) '(’ CoO g

A° f = {(1’ 2)$ ('3s 4)’ (57 -6)3 ('7’ '8)}
(2 pts) £=1(2,2),5,4,(-7,-6)}

Find f"og

ANSWER: _ { s

B. fx)=|4 gx)=x-2 h(x)=1-3x
(3 pts) Find the domain and range of hogo f

ANSWER: _ Domain; { x: }
Range: {v: 1
C. If g(x)=2x+1, f(x)=4x-2, find x such that g™'(x)+ A o=(f+g)" )

(S pts)

ANSWER: X =




Name Score School
Event 6: ALGEBRA II - Relations and Functions (No Trigonometry) 7200 7
A. (2 pts) Given the following functions:
[ ={23),4,-6),(7.-1),(-3.8)}
g =1{3-3).(5.7),(8.4)}
Find fog.
ANSWER _{ 3
B. 3pts)  Given: f(x)=- “52"
Find f™'(2m-3).
ANSWER
. ., 3x _1 X + 1 -1 -1
C. (5pts)  Given: f(x)= o 8=, k)= e ok

Find: (f o h)(x).

ANSWER




Name Score School

Event 6: ALGEBRA II - Relations and Functions (No Trigonometry) W6
2
Jx? -4
A. (2pts)  Find the domain of f(x) = ; —
ANSWER __ {x: 1

B. (3 pts) Given f(x)=3x+1, g(x)=3-x, h(x)= x.

Find (fegoh)(a+ 1)~ (hogo f)(1-a).

ANSWER

C. (5pts) Given: S(x)=3x+1
Sf(g(x))=-3x+16
gh(x))=-2x2+8

Find: h(g(f(2))).

ANSWER




Name Score School

Event 6:  Algebra II - Relations and Functions (no trig) 2008
x
A. (2pts) Let f(x) = x, g(x) = 6x—3, and Ai(x) = 3+ Find (o fo£)(2).
ANSWER:
B. (3 pts) Given:
2 2x—1
xX)==, X)=—— hx)=| foe™ ]
J=". g=——, hx)=[fog"]®)
Find:
h(a) where a is an element in the domain of /.’
ANSWER:
C. (5pts) Given:
A={-1}
B={2, 4}
Let relations R;, R,, R, be defined as follows:
R ={(x,y):xeAandye B}
R,={(x+y,x~y):xeAandye B}
X+xX, =y, ) ‘
R, ={( 1 . 2 N : 2),(,\51, ) €ER, and (x,, yz)eRz}
Find: |

The domain and range of the inverse of R,.

ANSWER: Domain = { 1

Range =4 1




Name Score School

Event 6: Algebra II - Relations and Functions (no trig)

2.004
A @pts) Given f(x) = x* ~ x + 3, find LY o)
ANSWER:
B. (3 pts) If h(x + 1) = h(x) + h(x~1) and A(0) = 3 and k(1) =12, find h(3).
ANSWER:
C. (5 pts) Find f o g if:

f= {(0, 0), (-1, 1), (-2, 4), (-3, 9), (5, 25)}
§= {(O’ '_5)’ (_1’ O), (2: -_3)7 (4’ _2)’ (57 —1)}

ANSWER: { )




Name : “Score School

Event 5: Algebra II - Relations and Functions (no trig) A 2003

A. (2 pts) Given: f(x) = 4);2 -5x+1

Find f(h“Lzh)"f(Z).

ANSWER:
B. (3 pts) If / is a linear function andf (3x + 1) = 7x — 1, find Zf(g +_3) ~1.
ANSWER:
C. (5pts) If g(x) =3x—1and f(x) = 5x + 2, find x such that g (x) +70) =g+ ) (x).

ANSWER:




Name Score School

Event5; Algebra II - Relations and Functions (no trig)

o0t
A, (2pts) Iff(x) = x* -5 +2 and g(x) = VAx =3, find (f o g)(2.5).
ANSWER:
B. (3 pts) If g(4x — 3) = 20x - 17 for allx, find g(7x -5).
ANSWER:
C. (5pts) Given: f(x) = x> - 6x+8
glx) =1-2x
h(x)=x?+3

The domain of fis {x: 0<x <5},

Find the range of h(g(f(x))).

ANSWER: {y: }




Name Score School

Event 5: Algebra II - Relations and Functions (no trig)

.2 _
A. (2 pts) Givenf(x) = x* — x+ 3, find f(h+5)—F(5)

ANSWER:
B. (3 pts) g is a linear function. If g(5x —2) =15x -3,
find g(9x —4).
ANSWER:

C. (5pts) Given polynomial function 4 (x) = f (x)- g(x) and h(2£*) = 64¢'? - 24¢° +104¢° — 36+ +12,

find g(x) if f(x) = 4x* = 3x + 2.

ANSWER:




Name

Score

School

Event §: ALGEBRA II - Relations and Functions (no trig). )
71200
A. (2Zpts)  If f(x)=3x"-2xand g(x)=T7x+3x2,
find g(-a) - 3fa).
ANSWER
B. 3pts) If g(2x—1)=4x+3forallx,
find g(6x-5) in terms of x.
ANSWER
C. (5 pts) Given fix) such that f(1-x)+(1-x)f(x)=5,

find £(5).

ANSWER




Name : Score School

Event 5: ALGEBRA II - Relations and Functions (no trig) lQﬁ {
5-3x
A. (2 pts) Given: f(x) = 5
Find: f(=2)
ANSWER
B. (3 pts) Find the inverse relation for

) y=Prrl-2}

Indicate any restrictions upon the domain of the inverse
relation.

ANSWER

C. (5 pts) Given: g(x)=3x-1,[f-g]l(x) = 5x-1, [g,o'h](x) =2x+4.
f and h are linear functions.

Find: [ge(h+ NHIx)

ANSWER




Name Score School

Event 5: Algebra II - Relations and Functions (No Trig) l q q g

Evaluate : (-5). f}(-13.22.3)

ANSWER:

B. (3 pts) Find the domain and range of the function

1
(0= ~
1 Ja—x% +1

ANSWER: Domain: {x: 1
Range: {y: }

If f(x) = 3x+5 and g(x) = x — 4, find x so that
(f‘l + g"l)—l(x) =( - g_l)—l(x).

ANSWER:




Name Score School

Event 5: ALGEBRA 1II - Relations and Functions (no trig) ( 6( 5( q/

A. (2 pts) Express gof, if it exists, as a set of ordered pairs.

f={5) G38) (4-5) 6.3)}
g={C53) (.9) 6.9) 6.10) (,2)}

ANSWER __ { t

B. (3 pts) Iff(0)=-2and f(x+1)=-2f(x)- 3, find f(-2).

ANSWER

C. (5 pts)
Find the range of y = (f o g o h)(x) if :

f(x)=x +3, g()=x%-3 h(x)=2x -5, and the domain of his f: 0 ( x ( 3}

! | ANSWER _{y: )




Name Score School

Event 5: ALGEBRA II - Relations and functions (no trig) 1996

_-_--_-----------—---—---------_-_--_.._---__---------------------- ..........

A. (2 pts) For which of the following functions does fr+s)=f(r)+ f(s) ?

Indicate your answer by circling the appropriate letter(s) on the answer line.
a. fm)=(m+2)*

b. fla)=3(a-1)

c. f(v>=§23

=1
¢ IMETT

ANSWER a b c d

B. (3 pts) Let f(x)=x*+4x-7. Find Flx+ h}: ~fx) , where h is a non-zero number.

ANSWER

C. (5pts) Let f(x)= ZTX where ¢ is a constant. Solve for ¢ so that f(x) is its own inverse.
x+c

ANSWER




Name Score School

A (2pts) If f(3x)=4x*-3x*+1,find f(6a).

ANSWER

»?

B.Gpts) If gl)=dx, h(x)=x", k(x)=x"-1 for 20, and F=[hok"]-g,

find F(x) and state any restrictions on the domain of F .

ANSWER __F(x)= for

C. (5 pts) If f(x)=x+5x-2, g(x)=2x, and (s o fl(a)=-12 find the value(s) of [fo gla).

ANSWER




Name Score School
Event 5: ALGEBRA II - Relations and Functions (no trig) \ciCié*
A. (2 pts) Given: f(4x) = 4x3 - 3x + 5
Find: £(8)
ANSWER
B. (3 pts) f(x) has the following properties:
f(-x) = -£(x)

f(x + 2) = f(x)

Evaluate: £(9) + £(-7) - Zq%)

ANSWER
C. (5 pts) Given:
_ X+ 2
E(x) = /5
g(x) =x - 3,
h(x) =[f1ogto(f+qg)](x).

Find h(x). Do not state the domain of h.

ANSWER h(x) =
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