Cumulative Review Test 2

) 4. -33=1%-9 123 =1R-9
Functions, page 389 12x =24 1% =132
X ==2 x=11

1. (@) i.domain =R, range R
ii. This relationship is a function because erelalue
corresponds to a unigyevalue.

domain ={x| -2< x <11 xOR

(b) i.domain =R, range=§ |y>0,yO R} 5 @ y

ii. This relationship is a function because its graph passes the

vertical line test. 8

(c) i.domain = (approx.)X| 0.98<x< 3.02,x 0 R} 6

range = §|-1.8<y<48,y0R 4

ii. This is not a function because it fails the vertical line test.

(d) i.domain ={1, 2, 3, 4}, range = {5, 12, 23, 31} — A X
ii. This is not a function because 3 maps onto 12 and 31. 8642 IN2\| 4 6 8
(e) i.domain = {1, 0, 3, 4, 5}, range = {2, 4, 5, 6, 9} 2

ii. This is not a function because 3 maps onto 5 and 6. ]

) i. domainz{dxz—%,x OR}, range = §|y<0,yOR 8

ii. This is a function because each x value corresponds to a
unigue y value.

(g) i.domain = | x<-3,x 0 R}, range =R

ii. This is not a function because it fails the vertical line test. ¢ (a) i.f(x) = + 1« —22

(b) f(x) is not a function because it fails
the vertical line test.

(h) i.domain = | -3<x< 3,x0R}, =2 + 10K + 25— 25— 22
range = §|-3<y<3,yOR = (x+ 5 — 47
ii. This is not a function because it fails the vertical line test. The vertex is at-5, —47).

ii. domain = R, range §y| y=-47 yOR

2. (@) f(x) =—3x+8 iii.

f(4) =-3(4) + 8

© 9 = 5(-x+)

=12 +8 ! y
=4 |
(b) f(x) = 14 il
14 =-3x+8 I
6 =—3x |
X==2 1
|
T

+i(6) = é(—e +8) = %

!
: o
(d)—3X+8=§(—x+8) |
—3X+8:_lx—§ .,-l
3 3 I
By=-32 (b) i.f(x) = 3 + &
3 3 T, 8.0
x4 =3 T30
- g2, 8,16 _160
io—(&—o—o—o—o—o—o—o—o—» _3% +3X+ 9 o0
54 -3-2-101 2 3 4 5 ) 4|:b 16
o "5 s
-1 0 1 2 3 4 | ; 16D
SC) ; ——— 4 The vertex Isaly-2 -2
s =2 4 0o 1 2 3

ii.domain =R, range ={y| y= —%3, yOR
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(©) i.f(x) = §x2+4x—8
2.5
= —(x*+6x-12
3( )
= %(x2+®<+9—9—12)

2
= S(x+3¢-14
3¢ ¥

The vertex is atg3, —14).
ii. domain =R, range ={y| y=-14 yOR
ii.

Ty

7. (@)i. y=2¢+1X%-14
x=27+ 1% —14
A+ 1y=x+14
267+ 6y) =x+ 14

X+14
+ 3 = 9
g+3F =25

v+ oy = x+14
2
y+3:¢_X+214+9—3

2
y2 + 6] +9-90=
X+14
+
Part 2: Functions

iii. domain p(X)] = R, rangef(X)] = {y| y=-32 yO R
domain §*(¥)] = {x| x=-32 xOR,
rangeg'(¥)]= R

(b)i. y= v4x+8
V=4x+8
X¥=4y/+8
a=x-8

iii. domain p(¥)] = {x| x=-2 xOR,
range ()] ={y|ly>0,yU R
domain B*(¥)] = R,

range §~(¥)] = {yl y=2-2 yOR
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9. ()

- 3—O—E—O
— O —F——

X-2 2(x - 2) 0.5f2(x-2)] 0.5f[2(x-2)]-1

(b) domain ={x| -1<x<4 xOR
range ={y| -0.5<sy<Q5y0OR

(c) f(4) =0.25

(d)

AT

(4, 3)—> (-1, 0.5)
(=2, 3)—> (0, 0.5)

(1, 1)—> (1.5,-0.5)
(3, 1)—> (2.5,-0.5)
(6, 2.5)—> (4, 0.25)

10. (a) Let R(X) be the revenue function.
R(X) =x[p(x)]
R(X) = x(—4x + 28)
OR(X) =—4% + 2&
(b) Let P(x) be the profit function.
P(x) = R(X) —C(X)
P(X) = (4 + 28) — (4 + 12)
OPK) = 4% + 24— 12
(€) P(X) =—4x + 24x— 12
=4+ 6x—3)
=4 +6x+9—-9-23)
=—4(x+ 3Y + 48
where the vertex is at3, 48)
O profits will be maximized at =-3.
(d) To break even, we must equate revenue to cost;
i.e profits =0
P(X) =4 +24x-12=0
X-—&x+3=0
L 6£(36-43(3
2
_6++/24
2
6+ 26
2
=3 +\f/€ or 3—\/€
=5.450r 0.55
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(e)
11.

Unit Price Unit Sold Revenue
$40 5000 $200 000
$41 4900 $200 900
$42 4800 $201 600
$43 4700 $202 100
$44 4600 $202 400
$45 4500 $202 500
$46 4400 $202 400
$47 4300 $202 100
$48 4200 $201 600
$49 4100 $200 900
$50 4000 $200 000
$51 3900 $198 900
$52 3800 $197 600
$53 3700 $196 100
$54 3600 $194 400
$55 3500 $192 500
$56 3400 $190 400
$57 3300 $188 100
$58 3200 $185 600

O the unit price that will maximize the total revenue is at $45
with a revenue of $202 500.

12.(a) f(x) = 4 + 1%+ 9
12412 - 4 (9
2(4)

-12+/144- 144

8
-12+0

8
-3 .
> Othere is one zero

. X=

ii. The graph touches theaxis at one point.
(b) g(x) =—2(x—0.5%+ 12.5
i.g(X) =—20¢ —x + 0.25) + 12.5
=—2¢+X-05+125

=%+ X+ 12
=X+ 6)X + 2)
-X+6=0 Xx+2=0
-X=6 X=-2
=-3

Part 2: Functions

O there are two zeros.

ii. The graph intersects tleaxis at two points.

(€) h(x) ==3(x + 1.9¥
i. h(x) =30 + 3.8+ 3.61)
=3¢ - 11.4-10.83
Lo lLas J11#- 4- 3(- 108B
2(-3
11.4++/129 96~ 129 96

-6
= 11—4 O there is one zero

ii. The graph touches theaxis at one point.

13.(a) 2¢+5x-3=0
5415 - 42(-9
2(2)

-5+4/25+ 24

4
-5+./49
4

5+7

Dx:lor—S
2
(b) 3¢ +48=0
3¢ =48
¥ =-16
X= 1602
X = /1612
X = +4i
(©)3*-%+3=0
Y4
= 2502 -43(3
2(3
_ 2++/-32
6
_ 2+ 4 A2
6
:112f2i

3
(d) 52— &+ 20 =0

«= 44442 - 4529
2(9)
41 /16- 400
10

_ 4i\f’—384
10
_4+8/6?
= R
_2+4/62
-5
_2+4/6
- 22H8
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14.(a) _ 1 .
oy y Ix+3-5 domain ={x| x# 22 xO R,
range ={y| y# 0 yO R
y = (x + 5f - 3; domain {x| x O R,
range ={y| y=2-3 yU R

- 15. (a) ) = 24
i.2x+4=0
2x=-4
X=-2
i.x—1=0
y = 4x + 3; domain =R, range =R x=1
1 o 3 iii. domain ={x| x#1 xO R
y= I3 domain ={x| x# 7 xOR, iv. range ={y| y# 2, yO R
range ={y| y#20, yO R iof f -2
y= (Xf‘_fg); domain =R, range R [
(b) - |
i
| x=1
—2X
b X)) ——
(b) g X% —6x+9
f i.—2x=0
y =4 —9; domain R, range ={y| y=-9 yOR x=0
1 i. —&+9=0
Y=o -3F=0
domain ={x| xZ +15 xO R - X=3
range ={y| y#0, yO R iii. domain ={x| x#3 xR
Ix+9 iv. range ={y| y# 0yOdR
y= _\‘w“ 4 y x=3
domain ={x| x= -9 xOR, range =R
(©) ) :
y=(x+52-3 Y +13 5
| |
|
=|
I' ' 0= s
ilinilie - -z i © h() = x? - x-30
e X+ 2
i. *-x-30=0
y= +/x+3-5; domain ={x| x=-3 xO R, x—-6)k+5)=0
range ={y| y=2-5 yOR X=6,x=-5
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i.x+2=0

X=-2
iii. domain ={x| x# -2 xOR
iv.range ={y| yO R

Y
|

2
x“ -x-30
09 = X+

X=-2 '
1

16. (a) (2X* -3¢ —6) + (6 —xX° + 4C + 5)
=X - -6+6-X+ME+5
=X +x-1
(b) (¢ —4)(2¢ + 5x - 2)
=X +5C -2 - -2+ 8
=2+ 5¢ - 10¢ — 2k +8
(€) =7X(® +x— 1) — X(2x* —5x + 6)
=7 -+ Tx—6¢ + 15¢ — 1&
=-13¢ + & — 1K
(d) 24(3¢ — T+ 2) - (5 + 2 — 8)
=6 + 14¢ — 4 - 5¢ — ¢ + 8¢
= 5¢ —6C - 2¢ +22¢ — 4¢
(e) 2x[Bx— (X —7)] + &[3x— (1 + X)]
Z-2XOEX—X+T7)+&3BXx—1-%X)
=—10¢ + 4¢3 — 14 + 18¢ — &x— 12¢
=—-20x
(f) (x+2F(x—1F — x—4F(x + 47
S (C+HAXK+AK-X+1)— -+ 16)
(0 + 8 + 16)
=X -2+ +A4C-8C+ 44X + 4 —8x + 4
— (®—8x +16)(® + 8x + 16)
=X+ 2 - -4Ax+4-K+8C+16¢-8¢
— 64¢ — 12& + 16¢ + 128 + 256]
=X+ 2 -3 — A+ 4 — K — 323 + 256)
=X+ 2¢ - —4x+ 4 —x* + 32 — 256
= 2¢ + 29¢ — 4x — 252
(9) (¢ +5x—3f
= (@ + 5 —3) + 5x—3)
=X+ 5 -+ 5 +25¢ — 15— 3 — 15 + 9
=x'+10¢+ 19¢ -3+ 9

17.(a) 2)2(+4= 2x+2) ,
X‘=4 (X=-2)(x+2)
= i,xi +2
X=2
18p2q? _ 18p3q?
-6pq>  -6q°
_-3p°

(b)

, Q%0

, q£0

Part 2: Functions

25x% - 9 8x -6
X
4x*+x-3 5x®+8x+3
_ (Bx=3(x+3  ~ 2(4x-3
(4x-3(x+D (Bx+3I(x+D’
_ 2(5x-3 3 3
=———", x#£-1,-——, —
(x+1) 5' 4
a’-3a-10_ a’-5a-15
a’-a+12 a’+7a+12
_a’-3a-10 a’+7a+12
- a’-a+l12 a’-5a-15
_(a-9(a+?2) (a+3)(a+4
(a-4)(a+3 a’-5a-15
=@-d@+2)a+d .. 34 211711
(a-4)(a" -5a-1H
a’ +6ab+ 8K’ 5 a’ +5ab- 61 y a’ +2ab-15°
a’+14ab+ 200" a’-ab-60 a®+8ab+12K°
_ (a+4b(a+2bh » (a+6b)(a-b 9 (a+5b)(a-3b
a’ +14ab+ 200’ (a-3b)(a+2b (a+6b)(a+2b
i (a+4b) . (a-b % (a-+5b)
a’ +14ab+20¢ (a+2b)
Solving fora andb:
a+ 1ldab+2®?=0
. ~14b /1987 - 4 }( 207)
2
_ -142411&°
R
_ —14b+ 2b\ 29
= =D
= —7ib\f/2_9
AND
200 + 1dab+a?=0
_ —14at/1962 - 4 20(&°)
- 2(20)
-l4a++1168°
40
-14a+ 2a/ 29
40
7, 2029

(©)

a3,
5

AW

(d)

,az-34,-211 711

(e)

b

200 20

O&- 2b # bJ/29
1 +a@

7
b# =58 "0 20
2 , 3 _24-B)+Fp+] . 4
bt7 4-30 (b+7)(4-3) 3

8-6b+ 3+ 21

b+ 7)(4- )

29- B 4

= 7,_
(b+7)(4- 3) 3

)

203



(9

18.

3 2
(x*-x-12) x*-16
_3(x*-16 - Ax* -x~-1)
(X% -x-12)(¥* -1§
3x% - 48- 2% + 2+ 24

T (- A(x+I(x-H(x+ 4’

_ X% +2x - 24
T (x—4)%(x+3(x+ 4
(x+6)(x—4)
T (x—4)%(x+3(x+ 4
_ (x+6)
S (x—A)(x+3(x+ 4’
a+b_ a-b _2a+b
a ab+IF b

(h)

_ (a+b)(ab+ B)(h-(a-Dhab-(2 a }{ ¥ ab P

xz-3,+4

X#+4,-3

()]

_ (ab+ P)(ab+ B) -(db- ab) -2 4+ a}f ab D

_ a’b?+2ab’+ b'- &b+ af -2 £ b-2 ab- 4 B- ab

ab(ab+ )
ab(ab+ If)
ab(ab+ )
_ b*+2ab®-3a%b-2alf
ab(ab+ i)
_ b(b*+2ab? -3& -2ah
ab(ab+ i)
_ b®+2ab®-3a° - 2ab
- ab(a+ b
O& G b
b#0,-a
U
(a) (4i)?=1a?
= 16(1)
=-16
(b) 2i°= 28 x i
= 2(2)4 X i
= 2(1) x|
=1
(c) -T2+ ) =4-49%
= 4 — 49(1)
=4 +49
=53

(d) (=3—4i) + (2—3i) — (4-5i)
=3-4+2-3-4+5
=5-1
3-5

© 873

_3-5 8-3
8+3 8-3

_24- 49 + 152

64- 92

_24-49+1%-1)

64- 9~

_9-49
55

:i—@i
55 55
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(h)

(f) [+ B -9)°

= (i + 3-5)°

= {6 + 3)
=(3-H(3-6)3-16)
(9 — 36+ 362)(3 - 6)

=27 — 162+ 324% — 2163
=27 — 162- 324(1) — 216{1)i
=351 162 + 216
=351 +54
(-1+4i)?
(2 +i0)(3+i)
1-8 +16°
6+2 +3 +i?
1-8 +16-2
_1-8-16
"~ 5+5
-15-8 5-5§
5+5 5-5
~75+ 35 + 402
25— 252
-75+35 + 4q-1)
25- 251
-115+ 35
50
23+

10
23 7.
e
10 10
(6-3)-(7+2)
2+3)+(2-i)
6-3-7-2
2+3 +2-i
-1-5 4-2i
4+2 4-2
-4-18 +10°

16— 4°
-4-148 - 10

16+ 4
-14-18

20
-7-9

10

7 9.

—— =i
10 10
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27 — 54— 108 + 216% + 108% - 216°



