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Chapter 10 Function Operations

10.1 Sums and Differences of Functions,
pages 483 to 487

1.

2.

3.

a)
0
a)
o)
a)
b)
o)

. a)

b)
)
d)

h(x)=|x—3|+ 4 b) h(x) =2x-—3
h(x) =2x*+3x+2 d) h(x)=x*+5x+4
h(x) =5x+ 2 b) h(x)=-3x*—4x+9
h(x) = —x* —3x+ 12 d) h(x) =cosx — 4

(

h(x) = x* — 6x+ 1; h(2) = -7

m(x) = —x*> — 6x + 1; m(1) = —6
px)=x*+6x—1;p(1) =6

y=3x*+ 2+ VX + 4; domain {x | x> —4, x € R}
y=4x —2 — vVx + 4; domain {x | x > —4, x € R}
y=+VX+4 —4x + 2; domain {x | x > —4, x € R}
y = 3x* + 4x; domain {x | x € R}
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5. a) VA domain 12. a) vy The points of
B {x|x€R}, Pl intersection represent
B range Fad . where the supply equals
y=241], {(vly>1,y€R} £ b the demand. The
| _— flgff" '-.Ill intersection point in
P - o | quadrant III should not
a1 270 2 X be considered since the
v price cannot be negative.
b) VA f domain b) :‘1:0.1:-:2+|:-_EH-'1 fn" It replresentsfthe t(?xces;
x| x€R) " ; supply as a function o
4 / ’ "'-., I cost.
- range - ra
, yly>-1,y€eR} R 4
y=221 i =y
= T 13. a) C(n) = 1.25n + 135, R(n) = 3.5n
L 2 b) ]9 (60,210)
) =" |d) P(n) =2.25n— 135
)] VA domain e M=z 2ER-135 =
>y ~J x| x€eR}, - &
Vi N - -
Sldal 200 2 |x| Tange .;f'*’ N o
y=1—2~ > {Y | y<1l,ye R} égéﬁhtutmn T ___,.-""‘-l‘
4 -:=E:(n:l‘ W=l
\ e) $540
v o\ 14. a) b)
6.a) 8 b) c 7 yA A
d) not in the domain S g(x) =3sin x () = (F+ 19
7.a) B b) 0 A < \ h 4
fix) = sin x
8. a) }"
VEWG=NXA 7 2
A /1% LA x L1 3_)1: /7 N\ ) = sin x
(4 (4 P
P ERTT 7 :,,dlp ;! =
77><77v [ I \ 4 VA 2 2
< > J// 1a(x) = 35in|x
-8 6| -4 7 0 2 4 X y
/| > v
Y
2 g(x) )
L (f 15. a) b) The maxima
V= 9x)
4 A and minima are
b) ~ [Z ATy 2ad located at the same
a x-coordinates.
V=(g— )X e 74 This will result
) in destructive
] interference.
7/ T )
< >
4 R 2 4 X
4
ay
// 8 N
> VAN W=k t=i.mEzeRsE
AAIVTUTON § 16. a) b)
9. a) y=3XZ+11X+1 b) y=3X2—3X+3 vA VA V(t+V(t)
€ y=3x+3x+1 d y=3x*—11x+3 - V=115 " N\ o
10. a) g(x) = x* b) glx)=Vx+7 0 /h\ 20 \ /f
¢ glx)=-3x+1 d gx)=3x*-—x—14 \ z \ )
11.a) gx)=x*—-1 b) glx)=-Vx—4 < 3 \4 jfg( w \
0 glx)=8x—-9 d) glx)=2x*—-11x—6 T\ ~
<10 < T >
V, (1) 0 sin/t 0 2 4 | 6X
Y F Y
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¢) domain {t|t € R}, range {V|5< V<25 VeR} ¢ hx)=(Kx+2)Vx+5,kx) = XX-:-25 , x> —5,
d) i) 5V ii) 25V x4 -2
17. h(t) = 5t* — 20t — 20
: — A2 — _ VX — 1 <
18. a) f}_ d) h(x) =V—-x*+7x—6, k(x) o= 1<x<6
. ,f';‘x. 2.a) -3 b) 0 g -1 d) 0
o o 3. a) £ 1yA
- h(x) = figtx) ] 6l | 9%)
o
fx
b) It will be a sinusoidal — *****—[*4‘ T
function on a diagonal ____.-" /
according to y = x. BT | <
--"--l
4 < »
) f-’r -6 A 2 2 | X
19. a) h(t) =200 —t j v
b) H(t) = 200 — t + 0.75 sin 1.26¢
0 r.IIL]Z‘HI;lEII.LllEB b) VA -
i = S, X \ 14
H"'h,,, hi & 1%
q"'::k A\ gx)
= « )
- . S e | ) 2 2 | X
20. Example: Replace all x with —x and then simplify. ~
If the new function is equal to the original, then it ™ 2
is even. If it is the negative of the original, then it is \\
odd. Answers may vary. (69 4
21. The graph shows the sum of an exponential function
and a constant function. A 4
22. a) f(x): domain {x | x € R}, range {y | y = —9, y € R}; 4. 3) h(x)=x*+ 7x*+ 16x + 12
g(x): domain {x | x # 0, x € R}, "
range {y | y # 0, y € R} \ #
b) h(x)=x -9+ 1 \
¢) Example: The domain and range of f(x) are 2
different from the domain and range of h(x). The M= +5XF6
domain of g(x) is the same as that of h(x), but the < >
range of g(x) is different from that of h(x). -6 =4/ /~2 |0 2 X
C1 a) Yes, addition is commutative. 2
b) No, subtraction is not commutative. M=x+2/ 1 TEXET2
2a) y,=x+4 PP X7 417X +[ToK
b) domain {x | x € R}, range {y | y € R}
€3 Example: Y
Step 1: The graph exhibits domain {x | x € R}, range {y | y € R}
h sinusoidal features b) h(x) = x* — 3x* — 9x + 27
"n u,.‘P"q; P iﬁ itfs sha};:e §nFl hx) =3 3x2 L gyl 27V A
- (W t e aCFt at it is /N 30 |
o periodic. |
\ I\ [ 4
Step 2: The graph exhibits exponential features in that it \ l \ I /
is decreasing and approaching 0 with asymptote y = 0. | 8 /
Step 3: h = cos 0.35¢t |
Step 4: h = 100(0.5)%* \ \7 /
Step 5: h = (100 cos 0.35%)((0.5)*%*) I
Step 6: 15.5 m 6
' | \
10.2 Products and Quotients of Functions, < N=x-3 /=l
pages 496 to 498 - —g\ -4 | 2 te 2 x
X+7 L ul 64/ 0x) =x°=9
1. a) h(x):Xz—49,k(X]:X_7,X7E7 //;[
_ pw _2x-=1 4 Y
b) h(x) = 6x* + 5x — 4, kx) = 3X+4’X5é 3 domain {x | x € R}, range {y | y € R}
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e o i

. a)

b)

)

_ 1
h(X)_X2+X
i iz
hx)y= 1 ’\ 4 1
2 x| [\ A
)1 \e
AN
e T—
= 2—~<1 0 2 | X
2
ﬂx\_ 1
JX) 1 \\
Yy Yy
domain {x | x # 0, =1, x € R},
range {y|y< —4ory >0,y € R}
h(x)=x+3,x# -2
1z
A= X2+ 5x+6 |\ yi
\ [
< >
—10 -8 | -6 -4 /A2 /0| | X
ol | XF 45X+ 6 >
nxy= =
X+ 2 gﬁx): +2
Y
domain {x | x # -2, x € R},
range {y |y # 1,y € R}
-1
h(x]—X_‘_S,X#iS
1y YA 3] [4
\ (g): 2 1al |f
IR
—— 71
“\—4 —2lo 7/ 4 |
W/
fiX)=x+3
3 gx)=x2+9
Y
domain {x | x # +3, x € R},
range{y|y#:0,%,y€R}
S S _
h(X]_X+1,X:ﬁ 1,0
LR N7,
o= X1 [ L] 1
1 \ \Q(X:;
X 2
T | N
—
= 2= 2 §X
2
fix) =
X+ 11\
|
Y y

domain {x | x # —1, 0, x € R},

range {y |y # 0,1, y € R}

10.

11.

12.

13.

. a)

)

. a)

)

. a)

)

b)

a)

b)

a)
)

a)

b)

9
d)

a)

_ ) _xX*—-x-—6
y=x"4+3x"-10x—-24 b) y Zﬁ
2x — 1 X —x—6
V=3T3 D Y= a6
gx)=3 b) glx) =—x
glx) = vx d) gx)=5x—6
g =x+7 b) g9 = VX+6
gx)=2 d) g(x) =3x*+26x—9
P4 )
p 4 domain {x | x € R},
e e e, | TADgE Y|y E€R)
= e = gx):
ra domain {x | x € R},
,-"r range

y|-1<sy<1,y€eR}
domain {x | x € R},
range {y | v € R}

[ domain

' T
{x|x# (2n-1),
II I, ]’ I‘k ‘l l]_l x| x n 2

h f ) = T .II . nel x€eR)
= l[ | J ?:0‘ | I |I

range {y | v € R}
BETITT N II.', domain {x | x € R},
|| range {y | v € R}
w=in [

B
Y= )
The graphs of y =

AN

Ead I'IUII'

W= -7 .Bi4YEZ

b) y=/ffx)
sin x
COS X
be the same. The graphs of y = 1 — cos? x and
y = sin* x appear to be the same.

and y = tan x appear to

—
—
= -
—
—_—
—_
—

g SRS INEE NP0 B Yes; negative values

i of t should not be
_———_g..;,______ considered.

w=in =1.041734E

t=0

In approximately 11.6 years, there will be less
than 1 unit of food per fish; determine the point

of intersection for the graphs of y = % and y = 1.
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b) domain {x| -6 < x <6, x € R}, 5. a) flg(x) = x* + 2x° + 2x* + X,
range {y | -5.8 <y < 5.8,y € R} gflx) = x* + 2x° + 2x* + x
¢ [FA=TEE-BE o domain b) f(gx)) = Vx' + 2, g(f(x)) = x* + 2
) x| -6<x<86, 9 flgx) =[x, g(f(x)) = x*
L ! x#nm,n€l,x€R), 6. a) v domain
|-—~,’ range {y | y € R} ZIy: L1 i;(rlxz 1,x € R},
ge
Hzx | V=35.AZ0BIE P | Wlyz0,yeR]
< T I T ¢
d) The domain and range in part b) are restricted Ol 2 4 16 | X
to a small range of values, but inside this range
there are no non-permissible values. In part c), b) 1% domain
the domain is restricted to a small set of numbers > y= \/;_ 1 x|x=0,x€eR),
with non-permissible values in it but the range is range
not restricted. P / {yly=-1,yeR}
14. a), b) f(t) = A sin kt, [FE=sintRaon 5 0T = or 2 4 6 | X
g(h) = 0.4
_ . 7.a) gx)=2x-5 b) g(x) =5x+1
8. Christine is right. Ron forgot to replace all x’s with
the other function in the first step.
= ¥z -F.20E 9. Yes. k(j(x)) = j(k(x)) = x° using the power law:
2(3) = 6 and 3(2) = 6.
15. a) b) Yes 10. No. s(t(x)) = x* — 6x + 10 and {(s(x)) = x* — 2.
11. a) W(C(#) = 3v/100 + 35¢
j— J— b) domain {t|t >0, t € R}, range {W| W= 30, W € W}
A %ﬁwﬁ_@ 12. a) s(p) = 0.75p b) #(s) = 1.05s
SR " ¢) (s(p)) = 0.7875p; $70.87
13. a) g(d) = 0.06d b) c(g) = 1.23g
c) clgld)) = 0.0738d; $14.76
16. The price decreases per tonne. d) d(c) = 13.55¢; 542 km
17. A =4xVr* - x* 14. a) 3x2— 21 b) 3x2—7
€1 Yes; multiplication is commutative. Examples €) 3x%— 42x + 147 d) 9x* — 42x + 49
may vary. 15. a) h(6(1)) = 20 sin TL + 22
€2 Example: Multiplication generally increases the 15
range and domain, although this is not always true. b) Hﬂ:ff'“"':m*zz - H=sisinima s
. . R £ c Y
Quotients generally produce asymptotes and points of A / %, ! "-, ‘l.-" i
discontinuity, although this is not always true. 3 % h '-." 3 '\ "-.
(3a) Al =4x—12x+9 Voo A (A '
b) fri=uRz-izt+n domain L S ok
J (x| x>=1.5,x€R}, 4=y V=E.EEZBENL | [H=zn =4 E7A4E1E
—E\ull range The period of the combined functions is much
’ {v|y=0,y€R} greater. t
16. a) C(P()) = 14.375(2)10 + 53.12
u=l.E V=i b) approximately 17.1 years
p— — 2
) hix)=x+4,x+# %; this represents the height of 7.3 flx) = sz— 1, gx) = x
the box. b) fx) =57 8x) =x
d) [H=tuRTsunz-sER+3EMuE- | domain 0 fx)=|x|,gx)=x*—4x+5
- {x|x>15,x€R]}, _ 1-x _1-x_ 1
- rallge 182 g0 = Tis = T = g
[ X 1—2x 1
yly>55y€R) b fleb) =175 = T0 5
No, they are not the same.
i=1.E = m
19.2) m=——2_ b) %mo
10.3 Composite Functions, pages 507 to 509 1- % 3
1.3 3 b) 0 Qg 2 d) -1 20. a) The functions f(x) = 5x + 10 and g(x) = %X -2
2.a) 2 b) 2 ) —4 d) -5 are inverses of each other since f(g(x)) = x and
3.a) 10 b) -8 g -2 d) 28 gf(x) = x.
4. a) flgla) =3a*+1 b) g(f(a)) =9a* + 24a + 15 b) The functions f(x) = X; 1 and g(x) = 2x + 1 are
9 flelx)) =3x*+1 d) g(flx)) =9x* + 24x + 15 inverses of each other since f(g(x)) = x and
e) f(f(x)) =9x+ 16 f) glgx) = x* — 2x* gfx) = x.

628 MHR ¢ Answers



c) The functions f(x) = VX + 1 and gx)=x"—1

3.a) y=x"—2x

are inverses of each other since f(g(x)) = x and VA A ZSR
gfx) = x. > < \ l NG

d) The functions f(x) = 5% and g(x) = log, x are £ / ST AT 12 [2%
inverses of each other since f(g(x)) = x and P R \ S /
8(fx) = x. “ToNL2 X -

21.a) {x|x>0,x€R} b) f(g(x)) = log (sin x)

o 2_\/::)(—ZX 4
0 =TT (‘l\ 1{ \ /

\ 4 6

| II domain {x | x € R}, /
range ‘V=X2+2X_5"

{yly=-1,y€R} domain {x|x € R},
range {y |y = -7,y € R}

y=VXi—3+x-2

H=r == 1B:4Y4ZE
d) domain {x|2nT<x< (2n+ 1)w,ne€l, x € R},
range {y | y <0,y € R}

b) y=VvVx—-3-—-x+2

X+ 2 YA YA A
22. =
flg(x)) X+3 p > 4 //
23.a) i) y= i) y= ——% 0 2 ~4 | 6 | X
1—-—x 1—-x 5
iii 1 i -1 B EEEEERANE VXT3 -2
) y=x% v) y=< VE X
=VyX—=3—-x+2
b f(x) HrE ] < 0 2 | 4 %
€1 No. One is a composite function, f(g(x)), and the & v &
other is the product of functions, (f- g)(x). Examples domain domain
may vary. >3 R
€2 a) Example: Since f(1) = 5 and g(5) = 10, i;lg’;z 3,x €R}, S:Ilg?;— , X ER},
g(f(1)) = 10. _ -1 veR
b) Example: Since f(3) = 7 and g(7) = 0, g(f(3)) = 0. yly<-075y€R) lyztyeR
C3 Yes, the functions are inverses of each other. .a) y= X 1 1 + VvX; domain {x | x > 0, x # 1, x € R},
C4 Step 1:a) flx + h) = 2x + 2h + 3 range |y | y < —0.7886 or y > 2.2287, y € R}
fix + h) = f(x) By d Y
D)T=2 b) y:Xil—\/X;domain{X|X20,X7él,X€R},
Step 2:a) f(x+ h)=-3x—3h—5 range {y | v € R}
b fx + h)—f(x) 3 5.a) P=2x—-6
) h T b) The net change will continue to increase, going

flx + h—f(x)

from a negative value to a positive value in year 3.

Step 3: 7 = %; Each value is the slope of o after year 3
the linear function. 6.a) flx)=x*+2x*—4x—8
Chapter 10 Review, pages 510 to 511 yr 4 domal{n b | x E}R}’
1.2) 26 b) 1 0 -5 d 13 s o | o as I}l’,1| fotes
2.3) i) f=x+x—2 VA X=X ext —dx— & ymp
domain {x | x € R}, < >
range {y | v € R} \\ 2 / -4 | [A 0 I X
4
< » /
X0 2 | X | N/
> | -
fix) =|x2+ x— 2 Y v
Y b) fx)=x—-2,x#-2
ii) fx) =x*—x—6 iil) f(x) =—-x*+x+6 VA domain
domain {x | x € R}, domain {x|x € R} (x| x#+ —2,x €R},
range {y | y € R} range {y | y € R} 2 range
N (VA { VA P | Wly#-4yeR}
< > X g X+ X+0 T 2o ) 4 | x 1o asymptotes
- |0 2 | X 2
\ L / A fin=X=2
\ / 4 X+2
, i
/ \ L 2
i A
X) : 2l— x—6 h 2.0 2 X
L 4 Y v \
b) i) 4 ii) —4 i) 4
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<) f(X]=X12,X=ﬁ—Z,Z y=x4+2,x%—6

v domain
R IZ R b | &xlx+#-6,xeR}
X)= 7 2 \ T 16 Ja /270 x| range
5 vly# -4 yeR
i T — [S
S -4 3270 4 _?
A4
2 \ _ X2 18x+12
v 7 X+6 | ¥
10. a) 1 b) 5
domain {x | x # —2, 2, x € R}, 32, 2,
i ' 1. a) y:;,x#o b) y=;,x¢0
range{yv | v # 7 0VE R}, horizontal asymptote 9 05
y = 0, vertical asymptote x = 2 12 .= _2 +so
7.a) 0 b) does not exist -y vz X
¢) does not exist b) domain {x| x> 0,x € R}, range {y| y < 0,y € R}
1 13. 7 9 (
. = + /
83 0= e e e YT 1/ 1/
domain {x | x # —4, 4, x € R}, e oY/
vEdx+7 /
range {y | y # 0,y € R} /
b) f(X]:-X—4,X9Ei4 gX)=x 46 /
domain {x | x # —4, 4, x € R}, / /
i A
range {y |y # —8,0,y € R} < B/ / ) 8 X
) f(x]:X_4,X:#i4 / /./
. _ Yix =2x-5
domain {x | x # —4, 4, x € R}, A
range{y|y#:—lOyER} 4 A/
8’ 14. T = 0.05t + 20
9.a y=-x"-7x-12 15. a) d(x) = 0.75x; c(x) = x — 10
EEVEPVEPHZ domain b) c(d(x)) = 0.75x — 10; this represents using the
T LT ] IxIxeR), coupon after the discount.
S e | fa N2 o] |% range ¢) d(c(x)) = 0.75x — 7.5; this represents applying the
S {yly=<025yeR} coupon before the discount.
c d) Using the coupon after the discount results in a
/ \, lower price of $290.
/ \ NP Chapter 10 Practice Test, pages 512 to 513
y=X+3 4 4 .B 2.D 3.A 4.C 5 A
—x—4 domai 6. a) h(x) = sin x + 2x? b) h(x) =sin x — 2x?
A omain ] :
s A x| x # —4, x € R), 9 M =2¢sinx 4 b= TF x40
T x4 - range 7 a(x) f(x) (F+ 9)(x) (fo 9)(x)
< > yly#-1LyeRl a) | x-8 VX VX 4+ x—8 x—8
—6_|_24 (=2 b) | x+3 | 4x 5x+3 4x+12
—
2 ) X2 X—4| Vx—4+x° X —4
1 1 2
\ ) 4 9 x | x X X
b) y=x'+ 14x* + 60x + 72 8. v 1 x4 -3 1
f vA domain {x | x € R}, ’ 2x% + 5x + 3’ 2’
l Y range {y | y € R} domain {X | x # —%, -1,x € R}
” 9. a) b)
< > " VAEG
8\ -4 J2 o] X o fix) Y%L fix)
N s y 4 iy a0
| \ / E \ b \
Q
| y
[ 2 /i \ [ \
|| yese 1452k 603+ 72 IS \ /1S \
Y 4 | \[\ | \
< v+ 9 Ny .
~lA2 10 2 4 % ~A2 10 2 AN X
AR Z B} LR \
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10. a) y = |6 — x|; domain {x | x € R},
range {y | y >0,y € R}
b) y=4*+ 1; domain {x | x € R},
range {y |y =1,y € R}
¢) v=x*domain {x| x € R},
range {y |y = 0,y € R}

11. a) r(x) = x — 200; t(x) = 0.72x

b) t(r(x)) = 0.72x — 144; this represents applying
federal taxes after deducting from her paycheque
for her retirement.

¢ $1800 d) $1744

e) The order changes the final amount. If you tax the
income after subtracting $200, you are left with
more money.

12. @) [H=10cosizHIC0BE~

1R .
| illrll. ll-lll lll'.llf III{II. ! ! LY
TRATRAA
] YeE.z0Ei0E

b) The function f(f) = 10 cos 2t is responsible for
the periodic motion. The function g(t) = 0.95!
is responsible for the exponential decay of the
amplitude.

13. a) y=2x"+9x — 18 b) y=2x*+13x—24
Y IZ3E, YA
V=2 ‘+9x-18 /\ < I\
% Jal 270 [/2X [T 8l -4 o] [ X

\ el / Vol
\ / \ /
\ / \
AN \ T
~~v
\
o
=2x¢+13x—J24
Y
) y=X+7,X;&% d) y=8x"—2x—236
vA 7
Q < N
237+ 1x=21 - “lo] [ 4 8 %
T x=31 4 1o
¢ i I’
o/
2
- A\l
P s |_40 y=8x%+2x—36
6| -4 —2l0] | 2%
Y Y
14. a) A(t) = 25007t b) [f=iEnd=T £
¢) approximately A
196 350 cm? W
d) Example: No. In 30 s, _,"*"
the radius would be ____,-"'
1500 cm. Most hkely = Y=igg=y4o cy

the circular ripples
would no longer be visible on the surface of the
water due to turbulence.
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