12 Functions and Relations Lesson #2: Operations with Functions - Part One

) Assignment
i Consider the functions f{x) = 3x + 7 and g(x) = 2x - 4, defined for all real numbers.

" a) Determine the following functions in simplest form and state the domain and range
of each function.

i) (f+g)x) ii) (f- g)x) iii) (g - Nx)
SN (-4 g @k-) = dxed - (3xH1)
= OX¥3 = 3x v 1-ax vy -ax-4-3x-1
b) Evaluate =X+ \ = =y -\
i) (f+28)(5) i) (f-8)(-3) iii) (g - /)(0)
= 5(s)¥3 = (-3) +\ -b -\
=y = = ’\\
2. If P(x) = x* = Tx + 3 and Q(x) = 2x + 9, evaluate (P — Q)(-3) in two different ways.
(-0 = X1k +3- (3x59) - (P-Q)(-3) P(-3) - Q(-3)
FXT-Axe b = (-3)-a(-3)-L (-5 1(—3)+3}-E1(-3)r°:3
E —59 = _5—9
3. Two functions f{x) and g(x) are defined for all real . _{_( 3
numbers. The table of values below shows the values ! —;-‘E_“"—“tr' X
of fand g for certain values of x. 3;( ‘«' I ; 4“ {
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a) Plot the points (x, f{x)) on the grid and sketch the graph | e ;
of y = flx) for x ER. Z — e
o ,(, o
b) Plot the points (x, g(x)) on the grid and sketch the graph '
ofy=gx)forx€R.
) ¢) Complete the tables above for (f+ g)(x) and (f- g)(x) and sketch the graphs

of y=(f+g)(x) andy=(f- g)(x) forx ER.
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) d) The functions fand g on the previous page are f{x) = x> + 2x + | and gx)=x-4,
Write expressions for the functions (f + g)(x) and (f - g)(x).

(—C“‘%)O‘): X3 3x +()(—'-\) ;,3) (X)= Xl\’a\)('\'\ _(X_L\)
bl )(3'\— 3 X-3 - X}-‘-X +S

e) Use a graphing calculator to graph the functions y = (f+ g)(x) and y = (f- g)(x) from
part d) and compare these graphs with the graphs from part c).

f) State the domains of the functions (f + g)(x) and (f- g)(x).

XER .

(-Fg) DeEen;ﬁne the}valueso§(f+ 2)(8) and({»;n (f- g()(—12). (\ 3}'*—( \33 b
19)(8)= 8 +3(5)-3 79)(-8) = ) v~
VRS VE9 -7

h) In this example, the sum and difference of a linear function and a quadratic function are
quadratic functions. Can you find a linear function and a quadratic function whose surr
or differente is not a quadratic function?

{, No .

i . The graphs of two quadratic functions, y = f(x)

-5

* and y = g(x), x € R, are shown on the grid.

D a) Use these graphs to sketch the graphs
of y=(f+g)(x) and y = (f- g)(x) for x ER.

b) The functions fand g above are flix) =4 — x Wi

and g(x) = —x® + 3x — 3. Write expressions for the
functions (f + g)(x) and (f- g)(x). >

(Frap(k) = 4% + (- x*+3¢-3)
= =X 4y

(&—3)(&) = 4-x - (-x 3x-3) ’

= x>ty x . - -

¢) Use a graphing calculator to graph the functions -

y={f+g)(x) andy = (f- g)(x) from part b) and
compare these graphs with the graphs from part a).

—F"f

d) State the domains of the functions (f + g)(x) 1
and (f - g)(x). Tf 8
X eR. X
e) Evaluate. i) (f+g)(-10) i) (f- g)(ﬁ ) ‘ N

 Ergt)- - (-10) +al-lo) #
’ ° \q
F-9)0) (Y - 4()+1
= lo- 4D
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S. The graphs of two quadratic functions, y = f{x) 11
and y = g(x), x E R, are shown on the grid. * ]

a) Use these graphs to sketch the graphs =1t)
ofy=(f- g)(x)_ and y = (g - f)(x) for x ER. - J’-

b) How do the graphs of y = (f- g)(x) and y = (g - f)(x) ' 9] f
relate to each other?

¢) The functions fand g above are f{x) = 2x - x - 8

and g(x) = —x% - 2x + 2. Write expressions for the
functions (f - g)(x) and (g - H(x).

e

d) Use a graphing calculator to graph the functions T
y=(f-g)x) and y = (g - f)(x) from part c) and p
compare these graphs with the graphs from part a).

e) Evaluate. i) (f- g)(%) ii) (g - f)(2\/7) \

§’ The figure shown has an area A(x) = 2x2 + 8x -3 cm?. A
| a) Write an expression for the area, B(x), of the bottom rectangular
part of the figure.
8(xX) = Ax (x-\) e
- 3 a.
= dX =R Um
b) Find an expression in simplest form for the area, T{x), of the top part of the figure.
T = A0~ B(x) .
>
= ¥ 8x-3 -(Ax-2x) - loX - 3emn
o~
= XX -3 - x> Ay

c¢) If the area of the top is 9 cm®, determine the value of x.
oy - 3 = 9
lox = >

2x
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D a Partial graphs of functions fand g are shown on the grids.
L w " Ineach case, sketch the graph of the indicated function.

a) (f+g)x) - b) (g-Hx)
AT RN/ W
i Ld 1] N S | ;
| ! i i | !
] ‘ — * . | S fe ‘ et 1 T
S| e e
3 A NEE
_ L Cl lvg’iﬁ') RERRTS O
\ ! LY Y j s
\ 5N / NI
X EN SR AN T )
- +{—7 = +
) ME S [ L/ Ay
Ay (‘ré)g — P )
ny’ il T i - ] .
i i ! = i | ' |
1| ; Lot N
| | / A ATSA W
[ i ! i _‘_‘:j;(\" '$V A I
} I A T -
s A Bl R RE: Anmmn

WIIREES.  The graph of y = f{x) includes the points (2, 5), (4, 15), (7, 30).
[QINICal©  The graph of y =g(x) includes the points (2, 6), (3, 16), (4, 30).
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If fand g are defined for all real values of x, then which of the following points must lie
on the graph of y = (f - g)(x)?
@) 5-4-

A. ©O,-1) B. (©O,1) —
a.,b
(© e D. (3,30 4 @r\)-

INumcrical 9 If Ax) =/ 3x - 2 and g(x) = 51/ 3x, then 2(g - f)(3), to the nearest tenth,

Response

is .

(Record your answer in the numerical response box from left to right.) R

3

4(y-F) ()= 2(5\5:( - (B -2) PagH) -

) * 4 (43x +2) ’

> 3y %’"\ 2

$\3x +Y
3\[;5_ +Y4
§(3) ¥

“d%



