Functions and Relations Lesson #5: Composition of Functions

* When we calculate an expression for a composite function, there may be restrictions on

. @ domain and range.

* In most cases the domain and range of a composite function will be different from the
domain and range of the original functions.

* The domain of a composite function fo g cannot be more than the domain of g.
The range of a composite function f o g cannot be more than the range of f.

Complete Assignment Questions #7 - #18

Assignment

1. The 305 HP V6 2012 Ford Mustang Sports Car has a highway fuel efficiency of
approximately 3.2 gallons per 100 miles. The cost of gasoline is $3.60 per gallon.

a) The volume, v gallons, of fuel used can be written as a function of the distance, d miles,
travelled. Complete the following for v in terms of d.

v=fld)=_0.03%303

b) The cost, C dollars, of gasoline used can be written as a function of v.
Complete the following for C in terms of v,

3 C=g(v)= 3:6\1

¢) We can find the cost of gasoline in terms of the distance travetled by combining these
two functions. If we substitute the formula for the first function into the formula for th
second function, we can write € as a function of 4. Complete the following;

C=lld)= Q.Y 4

2. The function p(d) =0.62d converts Canadian dollars into British pounds.
The function e(p) = 1.15p converts British pounds into euros.

a) Determine the function e(d) that converts Canadian dollars into euros.

e (d) = 0.713d

b) Use these functions to convert C3$2000 into euros.

. 0 B(0m) - Mob waves

¢) Determine the function d(e) that converts euros into Canadian dollars and convert
2000 euros into Canadian dollars (to the nearest cent).

dg=_¢ . fawviov
) 0.1
= Q0O
oV
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3. A composite function A(x) is given. Use the methods of Class Ex. #1 tocomplete the
diagram, and write h(x) as a composition of two functions, fand g, where hix) = g(f{x)).

a) h(x)={(x-5)

/
fin) = ()= / g(x) =
o ¢

b) h(x)=-x3+6 ‘/—‘TI——‘/—\h—

fi9) = U DA

.‘:rrz

¢) h(x)=+/(x=-4) x7fi-£-\r_|/i—\l:_

) = g _L)= 8(x) =

4. A composite function h(x) is given. In gach case, complete the diagram and write h(x)
as a composition of two functions, fand g, where h(x) = fg(x)).

¢

a) h(x)= /X - 4 ,/’"g"\r—|/_'\|—“

glx) = A_)= fixy=___

b) hx)= —1_-%

glx) =

f
T /—_E_\

h(xy= g(flx)) = &( )=

se a similar technique to determine a formula for the composite function k(x) = fg(.

b)
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e

% 6. Consider two functions f{x) = v/ ‘and g(x) = 4.

a) Complete the diagram to determine a formula for c/t)gp;;tc function h(x) = g(flx)
f / g
/’—\ /4—_-‘\
X /

W)= g =gy

b) Use a similar tec

que to determine a formula for the composite function k(x) = fg(x

7. For each pair of functjons, write a formula for (fo g)x). — %
a) fix) = 29+ 1, g(.r b) ﬂx)=5w o A =2 g(x)%f@_)
- x4
(F“j)(x) = d(S)+| =5(x?) -2 =2

8. For each pair of functions, write a formula for (g o f)(x).
) 0 €2-2 g0 = [x+2] b) AOFA G g0 =x'  © fin)= 6500 Y-|
3 - 2X
=]J—x*a\ = {aw) 3"

= J4=¢|

9. Ifflx)=x+4and g(x) = x - |, determine the value(s) of x for which

a) fig(x)) =50 b) (fg)(x} =350
°3 (xr)(x~1) > S0
=50
= (x=1)+ xZr3p-M j
= X +3 x+3p -s4y=00

59 = X3 (XM)U('G)
TR Sk
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) 10. Consider the functions f{x) = /x - 3 and g(x) = x* + 2.

a) Find expressions for (fo g)(x) and (g o ){(x). "
(o)t - (3= @B = Jx-3 ¥
- "X 3—__' = X '?)""'J“
- X—‘

¢} Determine the ranges of

b) Determine the domains of
ft 8 fog,and gaf-

fr g fog,and gof.

T xzz  Foy x|xsa, F 320 Foy 420
Xz
Sxelﬂ\ 30{* o5 s a'_lj?_& 801( J_’_’ZU

d) In each case, sketch the graph of the function indicated.
i) y=Afx) ii) y=g(x) iii) y=(fog)(x)

- ¥ -

A

Yy Y

11. Iffx) = 2x + 3 and g(x} = 5 - 2x, determine the value of:

iv)y=(gofHl) 7
'y 'y '

1

a) J(SYS)) b) g(fi-3) ) (fog)0) d) —2(g 2 /)(0)
4()=5-a(s") Fi-3)- 42'3)"3 4= 5-ale)  flo) = A3
- A .__’gf = 2’
fs 9(3) (s (3) = 5-a(3\
12. Iffix) =2+/x and g(x) =2 + 2x, determine the value of: i

a) Ae(@) b) g(/(;l;)) ¢) (fo8)5) d) 3(gof5)
9(’1) = a13() F(14) 5&“; 2 fs) = WS
" =1k -af H - 6(a (%)
D ‘-)a 5 = | £ JFAQVE)
- g 9y = «HE “J S
: 1 ‘
aralt) =2.203% 30+4$)
il - 413 > pHlaVs
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13. Find (fo g)(x). (g 0 f)(x), and (f o Hx) for the following State any domain restrictions.
W) ) =26 g =xt=3 b)) = s, s = | ©) A)m3r, o) = VIS

(Fogr <2029 | € 0yp00 - (Foﬂf)--ﬂx-a.ngb
- x74 b 3-)( @oP)(x)- J3X~ X2

X #3 3
@09 (‘31 - O‘P)(J"‘J (3 ) )L(F 'p)(x 3(3)()
> 4Yx*3 ‘#3 | = 9x
(f-Dw - ~3(2K) i /
=y (Fof)g = —7
“ A o
e :
S
> z .‘ 2 q-3x-| - |- 3-« 2-x

’

/
14 Given fix) = 4 — x and g(x) = 31/5x , then (fo g)(5) is equal to
( Toiee

A.. 71 9(5) = 3{s(<)
~11 =<

. -l £ = 4 ¥

D. 35

= ﬁ“

15. Givenfix) = - i 3 and g(x) = 6x - 1, then (g o f)(—2) is equal to

A ™ = . )
‘%5 £L-2) = ~_n§'" =<
c. L 3”3) - (9( 3)

D. -38 =2 -l = |

16. Given that p(x) = 2x + | and q(x) =x2 =1, then p@quals
: = 2xz+1 .2::2-1 o (x>) +1
\ ) D. 4x%+4x 5
< XY (
= |
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Mrl. The functions £, g, and h are given by flx) =x2 -1, g(x) = 3x +2,and h(x) = |x+2 |.
The value of (fo g « h)(~8), to the nearest whole number, is .
(Record your answer in the numerical response box from left to riggt.) 3 q q
n(-8)= |-8¥3\= b £(20) = 20™
9()= 3(6)¥d = 20 =399

1
18. The functions fand g are givenby flx) = %, and g{x) = 31

If(fofY(x)=(ge g)(—é ] , then the value of x, to the nearest tenth, is .

{Record your answer in the numerical response box from left to right.) O 1 b

90 oq =% (FoH)H T
£0le) = 513
F13)= s =0.b

GO

Answer Key
1. a) v=0.0324 b) C=3.6v ¢) C=011524d
2. a) e(d)=0713d b) 1426 euros ¢) d(e)-o;w.szsos.os
3 3. a) flx)=x-3, g(.:r)-s_n:2 b) j(x)-.r". g(x)=x+ 6 c) fix)=x-4, g(x)-‘.f;
4. a) flix)=x-4, g(x) = Vx b) f(-r)-%,g(»v)-x+3
5. a) h(x)=(x+ 2y b) k(x)=x>+2
6. a) hix)=4Vx b) k(x) =2vx
7. a) (fog)x)= 0x+1 b) (fogl(x)= 5x°~2 o) (Fogha)=2°*
8. a) (gof)x) = |4-x| b) (goflx)= (2x+ 1) ¢) (gofi(x)=3 -1
9, a) x= 47 b) x=-9.6
10.3) (fog)o)=Vxi-1,xs-lorxzl, (gof)lx}mx-1 x=3

b) Domain: £ {x|xz3,xE R} g {x]|xER}
fog: {xlxs-lorxz1.xER} gof {x|x=3x€ER}
c) Range: £ {y|y=0.yER} g {y|ly=2.yER}
fog: {y|y=0,yER} gof {yly=2.yER}
dy i) i iii) iv)
t t
11.a) -7 h) 11 ¢) 13 d 2
12.a) 8 b) 4 ¢) 43 d) 6+12v/5
13.a) (fug)(.t)=—lr2+6 (goﬂl.t)-tl.t:-ii (fofi(x) = 4x
b) fogl)=isxma/3  (goN) = gigexnd (Fofle) = g5 5 3

w1

) ¢) (fog)x)=3x=-2,x22 (gofx)=1/3x=-2,x2 (fo Hix)=9x

i4. B 15. A 16. B 17.}1 3 | v 9!|13-|°|-I"||




