Unit 2 Test Study Guide | Name:
(Functions & Their Graphs) Date: Per:
Topic 1: Evaluating Functions
For questions 1 and 2, evaluate the following, given f(x)= 2x +23
1. £(9) Q-2 _ 7 _ F 2. f(x-) w=1-2. X-3
2H+3 2 3] Z(X~)+3 St
For questions 3 and 4, evaluate the following, given g(x) = 3x- x%.
3. g(2x-)) 4. g(-3x)
3(2x ) - (2x-D* 3(-3x) - (-3x)?
=¥ =3 = (HXZ-4¥ +1) = -0y — qy2
=\jx’-+10x-~4 = [~ 9x2-9 ¥

For questions 5 and §, evaluate the following given

—4x+
’ - 3 2
Since we are evaluatin -

X +2xﬂ).—3’

L-3

5. h(—7) Mn because Tt is the
one‘that W|th x|<

23+ =

35

8. h(—3)4/
= -3y ¥2(-3)*

=2711(¢ = j“{'b

Topic 2: Parent Functions, Transformations, and Graphing

For each function family below, give the parent function and sketch the shape of its graph.

7. Linear 8. Absolute Value

£ =
X=X £00= | x|

) I/‘ ‘ \
) 4 g - 4

9. Quadratic -F(s()-‘-)(‘

10.Cubic f(x)=x3

11. Square R 12. Cube Root 13. Recprocol 14. Greatest Integer
Fd= L00=3X f0= % F00= IxJ
I/) L A
=0
< - pra 2 o ” -
(—% P
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15. If the quadratic parent function is reflected
in the y-axis and vertically compressed by a
factor of %, write an equation to represent
the new function.

£ =$-x)°

16. If the cube root parent function is
horizontally stretched by a factor of 4, then
translated 5 units right and 3 units up, write
an equation to represent the new function.

CrN= 3L/ £\ 42

V)
17. The absolute value parent function has (-2,7) hed by
transformations applied such that it creates | /\\ :d by %,
Your V" an absolute maximum at (-2, 7). Write an ! nction is
shape il eqution that could represent this new / - rite the
be upsitle  function. s '
down a 4 !
the may of ‘F(X)’ - lX"l‘Zl +7 ' '
(_21 7) A 0 v 1
19. Describe all transformations from the \ )
parent function given the function below. N\, pelow.
.I 3
f(x)= —3(§x) +7
‘Nt streteh by 3

+ Horiz Stretzh by 2
e Refleet in X-axis
L 1

e ReFiect in Y-axis
*Transg late right 5, up 2

Graph each function and identify all key characteristics.

3

21. f(X)=m—]

Domain: Range:
! H el | Hylyse?
| T (1,0) "™ 10, ~1.15)
Extrema
Non¢
< \.:;_ Increasing Interval: NOHC
Decreasing Interval:
(-00,4) , (4, 0)
\ End Behavior.
AS X% o0, €00 » —I

AS X > -0, £Ilx) 9 -

=2(x-3)°- ' Domain: R
22, f(x)=2(x-3) | q\ omain K ange . ‘{-}
x-int. is where it crosses the x-axis x-int: y.lnf ‘ '
andy =0 U.4,0) , (4.4,0) (04 l‘-D
Set your equation equal to 0 and \ Extrema L.
solve. Y (31-'4) A’bS' Mln'mum
‘ / > lncteasinf lgierva)l:
1 M

0=2(%-3)* - Decreasing Interval:
4 = 2(x-3)? I y=_4 n _ ~00,3 )
2 =(x-3)? — End Behavior:

V2 = J(x3)2 AS X 20, £ 90

+V2=x-3 v

AS X -0, £(X)> 00

Now solve to get 2 answers for “x”
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23. f(x)= 22/(x +4)+3 A

1]
N7

Y

Range:

R

Domain:

£

x-int: y-int:

0,6.17)

(-1-315, o)
Extrema
None

Increasing Interval: ( 00 00)
[}

Decreasing Interval:

None

End Behavior:

AS X 9 00, £(x) >
AS X P —00 £ > -

Topic 3: Piecewise Functions
Identify the domain and range of each graph below. State the location and type of any
discontinuties.
24, _X=-3i X=> | Domajn: 25, Domain:
{Xh( ¥ "3|5? _— — R
R . R :
\ ' i ange: \—R At ange i.}lg Z lo}
v = | Discontinuities: AR Discontinuities:
| XT3 jump X=-2 5 jump
X=2) jump y X=1y jume
i . X=5y infnue

A

26. Graph the function below. Identify the domain and range,
then, state the location and type of any discontinuties.

Domain:

R

7 | Range:

3 .
-——x-6 ifx<-4
2 N -
S(x)=3-| if —4<x<] b Y N 39‘92 "‘}
Jx=1+3 if x>1 Discontinuities:
- | X=-H o Jumy
} X=1) yump
Topic 4: Average Rate of Change
Find the average rate of change of the function on the given interval.
27. f(x)=2x*-3x+1, [-3,2] 28, f(x)= 2x - 1; 10, -5]
x+3
- 3-28 _ -25
_— —-_— = — -u— -
243 5 =S} m= 2 - ___35-" = [..5
-5 +10 s
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29. A football is kicked from a point on the ground such that its height 4(¢), in feet, is given by the
equation h(t) =-16¢% +80¢, where t is time in seconds. Find the average rate of change in ,
U RS Sl redehes the grsundbt” 4 80t

the_lheighi of the ball from when it reaches its moxthe m neight o Il regeh
0y 280 Lz5,5] ’ | 0= -16tity5)
=260 5 -16t=0&t-5=0
O-100 .. 160 _ L
May: (2.6, 100) 5-25 2.5 il secJ

Topic 5: Tests for Symmetry / Even & Odd Functions
Use the graph to determine if the relations given below are symmetrical to the x-axis, y-axis,

and/or origin. Confirm your answer algebraically.
30. xX’-y’=4 - 31 y=|2x-5
('x)z'\{z=.+ \\ //
2.42= v N A
_..x ..j .j — K il 9= IZ(‘X)I‘S
z -( )z =4 = |-
iz-\'-;-‘zﬁf v //I N 9 l 2)("5
_— e - - D4 \. j = lzx l-s v A4
()2 - =4 F e
Sym -1 Y-axis

x’v -\JZ = a.' v -

\’ Sqm"fb X, !11’ OYMH\I
Determine whether the function below is even, odd, or neither. Prove your answer algebraically.
33, f(x)=5x"+2x~1

32. f(x)=-2x346X
£ = 8(-x)2+2(-x) -

£(%) = -3(-33+5 (%)
EVEN - e rL2
= 3% —6x  |vevmoom i OX " =2x |
Junctions | Moo

£60 = ~$00 -
ooD | Neither

0dd_(Sym.t> origin)

Topic 6: Function Operations & Compositions of Functions
Use f(x)=3-2x, g(x)=Vx+7,and k(x)=x*-5x to find each function below. Be sure to state

any domain restrictions, wherever necessary.
34. (g+f)(x) 35. (k- f)(x) 34 (1)(::)
\I X'F] _\. 3_2X (X z"5X) (3"2)() h
3 -
) I A = .
_\\I X1 -2x+3 | X2-5 an’t =0
D: X Z -1 D: X# 0.5
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Use f(x)=-x*-2x, g(x)=+/x+7.and k(x)=3x-1to find each function below. Give the

domain for each.

37. (ho f)(x)
3(-x*-2x) -
-3x* - X -L{

D: R

—
-

38. (fog)(x)

- (5 )*- 2 (¥ )
=-(x47) - 2{xn

-¥-1- z&_ﬁj

D X2-1

39. (f < h)(x)
~(8x-1)% - 2(3x%-)
== (A2 -by +1) - UX +2
A%+
>R

Given h(x) below, find two functions, fand g, such that (f - g)(x) = #(x).

40. "(")=‘;f“§*2 The vaIue_
i

=5 _
00 X 2 Take th

the x value in it and
make it g(x) then rewrit
f(x) using just “x”

g = x-9

of g(x) will be puf41. A(x) =—y2(x+5) +7

nto f(x)

-

e expression wit

D

£ =-J2x 41
g(x)= X+5&

Use f(x)= |IO- 2x|, g(x)=¥2x-3, and i(x) = %x +5 to evaluate each function below.

42. (g-1)(195)
9U15) = \,205‘)- =3

£05) = |10 -208)] = 20

h
43. [E)(-H)
h-12)= T-12) 45 =-)

9(-12)= Zarmvz = -3

a. (goh)(-b)

hi-v)= (-6 )+
=2

- = I- il S B 9(2) = 3212>-3
Topic 7: Inverse Functions

Determine if the graph represe

nts a one-to-one function.

47.

—

-
~

No
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Determine if f{x) has an inverse, if yes, find f*'(x). State any restrictions in the domain.
48. f(x)=Vx-7+2 49. f(x)=2x+5|
X=y-1 42 No Inverse) \/
X-2 = 3y , .
\3_? : Lfails Horiz. Line
(X-2)== N~ Test
£(%) = (x-2)% 47
50. f(x)=4x*-7;x20 51. f(x)=x-6
x+5
%= Uy*-1
\l 5 X= 3—‘0
X+1 = L"\’ \|-|-5
X+ 2 H7 00 \Sx’” XyESx=9"0 | pye BN
g = X3 Xy -y = -5X~b X)=
Y (X-D =-8X-b
Prove f{x) and g(x) ate'ﬁlo\;;f;e‘i bdfﬂéléébrﬁlcally and graphically.
52, f(x)=%-2 T
gx) = x+2
= Y = - = -
@o y) = -2 = Xt2-2 X >
y i%_ én 4 P '\
=] ’
g0 = = - i
X “2¥% X i
¢ v
53. f(x)=(lx) -3 1 A
g(x)=2¥x+3 _
(fog) () = (* (23g]x+3 )) = xt3-3 =[X] v
< / - >
(qef) (X) = ZQ](-;_XV—:&—\-S =2 3\](_5X\3 ’
ew
& 3
v
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