LESSON PLAN

Course: Grade 12 U Advanced Functions Lesson: __2-10
Unit/Chapter: Functions Topic: _Unit Review
O homework check: collect unit assignments

O unit review: FM 12 p 211 exercise 6.10
Harcourt Mathematics 12 p 28 (chapter 1 review) and p. 67 (chpt 2)
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6.10 REVIEW EXERCISE

A 1. ff(x) = x2 — 2and g(x) = 2(x — 3),

state.

(@) 1(3) b)g@® (©f(-4) (d)g(8
(e) (1) ) #10) (@) g(-2) (h)g(0)
M a(-3) ) (K-8 O Hm

2. State the domain and range of the
functions represented by the following arrow
diagrams. Which of them are 1-1?7

(@)

©

i
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3. Which of the following figures are graphs

" of functions? Which of the functions are 1-1?

(@) (b)

yl/ 1

4. The functions f and g are defined by the
following arrow diagrams.

State.

(@) fg(—1)) {b) f(9(2))
(c) f(g(1) (d) (9(0))
(e) g=(9) f g7'4)
(9)97'(10) (h) g(f(4))



(“\(a)y =f(x) — 4 o)y = f(x — 4)

ey y = 3k (d)y = f(3

ey = —fx My =2f(x+1)
@y =fx-1N+2 0y= 1) - 5

B 6. Find the domain of each of the following

O

5. In each of the following cases describe (b)
how the graph of the given function can be
-obtained from the graph of f.

functions.
1 1
@fx) =%_"32 O =z 2
B ) = U3 10. In each of the following cases find fo g,
(c) f(x) = V3 + X (d) f(x) = + X gof, fof,andgeg.
(@) f(x) = x* glx) =x =2
7. Draw the graphs of the following functions. (b) f(x) = x* + 1 gx) =x—1
Use transformations where appropriate. (c) f(x) = VX g(x) = x2
(a)f(x) = 5 — 4 byf(t) = (t = 12 + 3 _ 1 _ X
©)y = VX dy=Vx-3 @) =373 9k = 37
(e) f(x) = x* @ g = (x +2)* =1
1
@y =3x -1l My=333 11. Which of the following functions are 1-1?
Find the inverse of each function that is 1-1.
- 1 . 1
0y=3% Hhy=1-% @y =2x+9
My =1-dx—x ()y=2¢+4+5 b)y = +2°+3
(k) y x )y Oy = VXTI
dy=1-%
8. Determine whether each of the following ey=1- x4
functions is even, odd, or neither. Hy=Kx+ 22, x= —2
(@ f(x) = 2¢ + X° (b)gt) =2 + t° @ _x+5
2 9Y =55
— y3 _
©y =2 +1 @y =757 i
My =%
9. Copy the following graphs and use
?raphical addition to sketch the graph of 12. Graph the function £ defined by .
+ g. .
et =% if  x<0
@) fx) = {2 + X if x=0
y
c13. Graph the function f defined by
6(x + 2) if —4=sx< -2
41— (x + 12 —2=x<0
f)=23 1- -1 1 0=x<2
B(x — 2) if 2=x<4
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range of g: {y | 0 s y < 1}
(b) g o f not defined (range of f not contained in domain of g)
(fog)(x) = 3 — x2on domain of g: x| -1=sx<1}

8. f(x) = VX, g(x) = 8x% + X 9.g(x) =4x — 5
(“B.g(x)=x2+x—1 11, g(x) = 4x — 17
1 X 1 X X3 + X .
12, (b) (Fe f)(x) = x + o+ o (e fe ) = X4 ot e T e e + 1
13. (@) (fo g)(x) = sin(5x), (g fx) = 5 sin x, (fo f)(x) = sin(sin x), (g > g)(x) = 25
(b (Fo g)(x) = cos® + 3, (go )(x) = cos(x? + 3), (fo Hlx) = x* + Bx2 + 12, (g o g)(x) = cos(cos X)
14. (a) domain of f: {x | x = —V/2 or x = V/2}, range of f: {y ly=0}
domain of g: R, range of g: {y | -1 =<y=1}
(b) f o g not defined (range of g not contained in domain of f)
(g« f)(x) = sin (\/x& — 2) on domain of f: {x |x < —V2orx= V2
EXERCISE 6.8
1. (a) and (b) only 2. (b), (c), and (f) only 3. (a), (), (d), (g), (i), and (j) only
. — X domain: R ey X— 6 domain: R
5. (a) () = 5 range: R (b) £1(x) = 13 range: R
e domain: {x | x = 0} : e 1 domain: fx | x # 0}
(¢) 109 = VX range: {y |y = 0} (d) () = X range: {y |y # O}
ey o domain: R s _ X T2 domain: {x| —2 < x <10}
(e) () = x range: R (1) 1) = 73 range: {y‘l 0sys<4
6.(a)y=2x+7 (b)y = —5x + 36 (C)y:<x45-6)5 (dyy =x%,x=0
' . 1 1 1-X
(e)y =X +3,X\>0 Ny =373 (@y=,-1 (hy=173
. Lex 1) o w o . B X
Q (Y =5"%3/ (y=7773 (K)y="Vxx=0 (!)_y—1+\/3,x/0
(m)y =V -9,x=3 (ny=V2E -2 0=<x=<5
7. (8) 100 = S5 (e 000 = %, (7 D) = X
(b) 1) = x& x = 0; (fo f1)(x) = x, (o f)X) =X
8. () (o) F1(x) = > ! (i) (0) 1) = VX =2 (x>2)
(iiiy (c) 100 = Vx () (c) ) = —i
EXERCISE 6.9
1.9 2. f.(x) = x@" 3. fg(2) = 48 4. 800
5. 119 6. 24 7.3
6.10 REVIEW EXERCISE
1.(a)7 (b) O (c) 14 (d) 10 (e) =1 (f) 98
(g) —10 (h) -6 (i) —12 (j) -2 (k) 62 (1y=m2-2
. (a) domain {1, 0, 1}, range {56,711
(b) domain {1, 2, 3, 4}, range {m, 27, 3w}, not 1 — 1
(c) domain {1, 2, 8}, range {5, 7, oL 1 -1
(d) domain {2, 4, 6}, range 4,8, not1 — 1
Q 3. (a), (c), and (d) are graphs of functions and (c) is 1 — 1.
4.(a)5 (b) 3 (c)7 (dy7 .
(e) 2 (f) -2 (g)1 (h) 10
5. (a) translate f downward 4 units
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translate f to the right 4 units
stretch f vertically by a factor of 3

shrink f horizontally by a factor of §

b)
c)
d)
e) reflect f in the x-axis

f) translate f to the left 1 unit and stretch vertically by a factor of 2
g) translate f to the right 1 unit and translate upward 2 units
h)
a)
a)
a)

shrink f vertically by a factor of 3 1 and translate downward by 5 units

(
(
(
o
o
(
(
(
(

6. x| x #+ =2} (b)R c)ix|x= -3} d) R
8. odd (b) even (c) neither (d) even
10. (fog)(x) = x2 — 4x + 4, (gef)(x) =x2—2
(fef)(x) = x4, (gogx) = x — 4
(b) (fog)(x) = x* — 22 + 2, (gof(x) = x* + 2x°
(Fof)(x) = x* + 2x2 + 2 (gog)x) = x* — 2x?
(c) (fog)x) = |3<| (ge D) = x
(fof(x) = xz (@e9)x) = x*
1 1
(@) (9K = 57 @0 = -
_x+1 (gog)(x) = x
(o) = 7%
11,(a)1—1,y=x—_2—9 (b) not 11 (c)1-1,y = - 1
(@) 1-1,y = (1 - %} (e) not 1 -1 (f)1-1y=VX-2x=0
(g)1—1,y=5—(:j—11) (h) not 1 —1
6.11 CHAPTER 6 TEST
1. (b) and (c) are graphs of functions and (c)is 1—1.
2. x| x> —1} 4.y =2(x+3?2—-3
5. stretch vertically by factor of 2 and reflect in x-axis
6. (a) neither (b) even ) (c) odd

7. (fog)(x) = 27x2 — 24x + 4, (g f)(x) = —-9x2 — 6x + 4
8.y=x-5x=0
9.(a) $5.40
_[1.00,0<x=<02
(b) Ckx) = 100+(O10)kwhere02+(01)k<x<03+(01)kfork—012

REVIEW AND PREVIEW TO CHAPTER 7

LAWS OF EXPONENTS

1.(a ) (b)2r (c) 28 (d)y2 (e)2
(9) (h) 21 (i)2s (i)e: (k)2
2. (a) (b)1 (¢) 3% (d)3 (e)2
(9)27 (h) % (1) og (i)1 (k) 3
3.(a) 8 x 17° (b) 45° (c) V&
() 125 (1) 4° (0)
(i)5% (i) (k) 20
O (m) et ©) %
(q )52 (r)xeiere (s) 6°
4.(a)2 (b) % (c) 3 (d) a
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Roles

(1) 2
()2
()7
(1) 125

(d) V7 or (V72

(h) 8

(1ys 8

(p) 31.5

(t) x»

3
(e) —27xMy?




"HAPTER 1

1. Draw a sketch of each of the following without using your graphing calculator.

a y=@—2)x+3) b y=—(x+32+1

c. y=xx—Dx—3) d y=x+2x—Hkx—2)

e y=—(x—2) foy=—@+4) — Dx+3)

g y=@x+2?x—4) h. y=(—2%(x+1)2

i oy=-x2(x—3)x+2) joy=@E—4Hx+ D+ 2)x — 3)
ko y=(—2)53x+3) L y=—x(x+2)x—3)

. In each of the following, you are given a set of points that lie on the graph of

a polynomial function. If possible, determine the equation of the function.
a. (—1,-27), (0, —11), (1, =5), (2, —3), (3, 1), (4, 13)

b. (0,4), (1, 15), (2, 32), (3, 67), (4, 132), (5, 239)

c. (1, -9), 2, —31), (3, —31), (4, 51), (5, 299), (6, 821)

d. (1,1),(2,2),(3,5), 4, 16)

e. (—2,75), (1, —11), (0, —21), (1, =27), (2, —53)

. Perform the following divisions:

a B—-22+3x—-1)+x—3) b @3+5x+4)+x+2) .
c. WB+82—x+1)+@2x+1) d (=43 +32-3)+ (@2 +x—2)

. Without using long division, determine the remainder when

a. (x2 —x + 1) is divided by (x — 2).

b, (3 + 4x2 — 2) is divided by (x + 1).

. (%3 = 5x2 + 2x — 1) is divided by (x + 2).
d. (% — 3x2 + 2x + 3) is divided by (x + 1).
. (33 + x + 2) is divided by (3x — 1).

(@]

(¢



5. Divide each polynomial by the factor given, then exXpress each polyn_omial in
factored form. '

0 X3+ 22 —x—2, givenx — 1isa factor.
b B3 -3 —x+t3 givenx — 3isa factor.

c. 633 +31x% + 25x — 12, given 2x + 3 is a factor.

6. a. When x3 — 3x2 +x + 518 divided by x — 2, the remainder is 9.
Find the value of k.

N
b. When rx® + gx* + Ax + 11is divided by x — 1, the remainder is 12. When
it is divided by x + 3, the remainder 18 —90. Find the values of rand g.



O

2.a. f(x) =x3 = 5x2+ 10x — 11

b. f(x) = 2x3 — 322 + 12x + 4
fe)=xt— 142 +5x— 1
. not enough information given
. not enough information given
B-22+3x—1=Ex-3)2+x+6)+17
203 + 5x + 4= (x +2)(22 —4x + 13) — 22
A3 82 —x+1=Qx+ D2 +3x-2)+3

w
anoDoeQn

20x + 17
4a3blc-33d-1e?
Saad+2—x+2=— DK+ Dx+2)
b —32—x+3=@x—-3Nx—Dx+1)
C 6B +312+25x—12=2x+3)Bx—Dx+ 4D
.a.

6 k=%b.r=2,g=5

Chapter 1 Test
1. a. 2(3x — 56)3x + 56) b. (pm + D)(m2 + 1)
¢ 203x—2)2x—3) d(x+y—3Nx—y+3)

b.

3.a. q(x) =x2 — Tx + 20 r(x) = —44
b, gx) =x2+3x+3 r(x) =11

4. Yes.

5. —40

6.k=3

7.a. Yes. b. f(x) = 2x3 —3x2 4+ 5x — 8
8 —__14 —_i

.c="3 ,d=—3

9. (x—3)x+3)

A3 +32 -3 =+ x— 22— Sx+ 10) -

CHAPTER 2 POLYNOMIAL
EQUATIONS AND INEQUALITIES

Review of Prerequisite Skills

1.a
2.a

b.

e

o Qe vEO o P

. —3 b. no solution ¢. % or2.75 d. 1
x>

x> -2

L0 b 1510 d.0

~2b.13 c. -52 d. %

- 6G—-8) b.y—20 -1 ¢ Gr—TNE-1)
3 —S)E+5) e (Bx— D@x+3) fxtx+ 8)x—7)
dx(x + 5) h. 3x(x — 2 + 2) i 26x + 2 — 3)

0.4 b.3,—2 ¢ ~3,-2 d. —6,-3 e.5,~3 f. -1, F
.1,%h.—3,o,3i.§,4 _

15,55 b.2.3, 06 ¢ TLEYB 457,07

.3, -05 . 1.5, —07 g.l:—i@ h.—6,1 i.8.3,0.7

Exercise 2.1

1.0
2.a

. (x—5) b. Divide."

3.+ 1), (x—2), (x+3)

a

No A

b
b
a
[«
e
2

5
5

9
1

a
c
d
e
f

. Yes. b. No. c.Yes. d.No. e.No. f.Yes.
x—3ex2+x+1

x+2 ex2—4x+3

L= D2+ x—3) b.(x+ 22— Dx+1)

L (- D2+ 20y + 1) d.(x+ DE2 +x+4)

=02 +y+ 1) fx—HE2 -5 +2)
L+ D =32 —Tx+2) h.(x+2x— 802+ 1)

-2+ +9) by FDOE -2+
(5u — 4r)(25u® + 20ur + 1612
. 2(10w + y)(100w — 10wy + )
LG+ y — u)(x® + 2xy + )2 + xuz + yuz + u272)
(5)(u — 4x — 2y)(u? + dux + 2uy + 1622 + 16xy + 4y2

12.b. B+ +x2+y c(x— 3)(3 + 3x2 + 9x + 27)

13.b.
C.

14.b

o+ By + x2y2 + o + oy
G — 2)(* — 23 + 4x2 — 8x + 16)
ol + xu—?.y + xu—3y2 + ...+ yn—l

17.1f nis odd.
18. (x + y)(e — By + 322 — 03 + ¥

19. No.
Exercise 2.2
Taxh=d=1x5 b.-+% ¢ 1,22, x5k
d.:ﬁ,r%:«:%,rﬁ,t% e.:ll,:g,i%,:%,
tg,igf.il,:z:irﬁ,ti,:i
2.5(2x ~ 3)x—2

3. —2(x — 3)(dx + 3)x + 2)
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Review Exercise

10.

11.

. a. If f(—3) = 0, state a factor of f(x).

b. If f (%) = 0, find a factor of f(x), with integral coefficients.

. a. Find the family of cubic functions whose x-intercepts are 4, 1, and —2.

b. Find the particular member of the above family whose graph passes

through the point (3, 10).

a. Determine if x + 2 is a factor of x5 — 4x3 + x2 — 3.

b. Determine if x — 3 is a factor of x3 + x2 — 11x — 3.

. Use the Factor Theorem to factor x> — 6x2 + 6x — 5.

. a Ifx — 1is afactor of x3 — 3x2 + 4kx — 1, what is the value of k7

b. If x + 3 is a factor of kx3 + 4x2 + 2kx — 1, what is the value of £?

. Factor each of the following:

a 3-22+2x—1 b B—-62+1lx—6
c. 8x® —27y3 d. 3(x + 2w)3 — 3p3r3

WS =54+ T3 — 2x2 — 4x + 3.

. Use your graphing calculator to factor each of the following:

c. 30x3 —31x2+ 10x — 1

Solve for x, x € C.

. Use the Factor Theorem to prove that x2 — 4x + 3 is-a factor of

a 203 +5x2+5x+3 b. 93 +3x2 - 17x+5
CIfFG) = 54— 23 + T2 — 4x + 8,

a. is it possible that f(3) = 07 b is it possible that f(4) = 0?

Factor fully:

a 33 —4x2+4x— 1 b. 2x3 4+ x2—~13x— 5

a x2—3x—10=0 b. xX3—25x=0
c. ¥+8=0 o d xX3—-x2—-9x+9=0
e - 122~ 64=0 £ B —4243=0

REVIEW EXERCIS



g x3—3x2+3x-2=0 h. x6—-26x3—-27=0
L2+ — (220 —12=0

/i\ 12. Use your graphing calculator to find the approximate roots of the following
equations (correct to three decimal places):
a x2=2 b. 24+ 10x—2=0
c. ¥¥—-x2—-4x—-1=0 d 23+x24+2=0
e. x4—10x2+15=0 £ x6—11x5+x2—-1=0

13. If —2 is one root of x2 + kx — 6 = 0, find the other root and the value of k.

14. Find the quadratic equation whose roots are the reciprocals of the roots of
22+ 5x+1=0.

15. a. State the sum and product of the roots of 2x2 — x + 4 = Q.
b. Find a quadratic equation (with integral coefficients) whose roots have a
sum of % and a product of —1—25—.
c¢. Find a quadratic equation (with integral coefficients) whose roots are
3+ 2iand 3 — 2. ‘
d. If 2 is one root of the equation 3x2 + 4kx — 4 = 0, find the other root and
O the value of k. ‘
e. Find an equation whose roots are each three less than the roots of
X2 —=5x+2=0.
f. Find an equation whose roots are the reciprocals of the roots of
222 +x—4=0.

16. Solve for x, x € R.
2. x—2)x+4) <0 b 2+x—-2=0 c. ¥+3x=0
d B—22—x+2>0 e x4=<0 £ +52+2=20
g 6 —8x4+2<0 h xX¥-27+1>0

17. Solve for x, x € R.

a |3x—1/=11 b lx+1] <3 c. l2x=3[=5

18. Identical squares are cut from each corner of a rectan- 8cm
gular sheet of tin 8 cm X 6 cm. The sides are bent _‘x X
upward to form an open box. If the volume of the box X 1T X
is 16 cm3, what is the length of each side of the v X & L [Bem
squares cut from the original sheet? —]X X

68 CHAPTER 2
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.a. \:B/y\/x b.

N

-8
3’3
1

a. c—6<,\<12
dox=lorx=-9 e. -—7<x<
a
f

-3 b.x=7
f. no solution
. —1 b.038 C.4,-3— d.x>§ e.x<-5—
Lx= -1 oer% g.-2,4 h.0
none

(x)

Review Exercise

la (x+3) b.G3x—2)
2.a. y=akx—Hx—Dx+2) b.y=-@x-—4Hx—-Dx+2)
3.a. No. b. Yes.
4, (x -5 —x+1)
5.a.% b.—g%
6.a. x— DG2—x+1)
b. (¢ — D(x — 2)(x — 3) € (2x — 3y)(4=% + 6xy + 9y2)
d. 3(x + 2x — pH(2 + dxw + 4w + prx + 2wpr + p2r?)
8.a. x+3)2 +x+1) b.(x— DGBx+ 5HBx — 1)
9.a. Yes b.No
10.a. Gx— D2 —x+ 1) b.2x — 52 +3x + 1)
¢ (5x = DBx — D2x — 1)
11.a.-25 b.0, =55 ¢.=2,1+=iV3 d. 1,3, =3
e. 4,4, %2 .1, M g.2, 153
h. -1, 3, “3"3”/— “‘\f 125 —1xiV3
12.a. x= =% 1.414 b.x= —10.196, 0.196
¢ x=-1377,—0274,2.651 d.x=—1.197
e.x = * 2857, 1356 f.x=—5067
13.x,=3and k= —1
14.x22+5x+2=0
15.8.% + 5 =5x5n=2b 15x2—x—7—0
¢ 2-6x+13=0dxg=-3k=-
e.x2+x—4=0"fd2-x-2=0
16.8. —4<x<2 b.x=-2orx=1 cx=0

d —-l<x<lorx>2ex=0fR

g —28<x<—720r.72<x<238
h. —144<x<lorx>138
17.a. izl b.—4<x<2 cxs-—lorx=4

18.5cm

Chapter 2 Test
1. No.
2.a. (x— D2+ 4x +2) b (x + D@x —3)(x—3)
o (x+ Dx—1)°

3.3 x—2)(x2 +2x+2)

40,3, 25300 | 32N g L d %o, 51
5.x2—8x+20=0

6. Yes.

7.a. —2<x<3ox<—-2hbh.-2=x=0orx=2

¢ x<-=Torx>2
8. a. 3 zeros, positive, cubic (3rd)
b. 2 zeros, positive, quartic (4th)
¢. 3 zeros, negative, cubic (3rd)
9.a. 173.9cm b. 6.52 kg

CHAPTER 3 INTRODUCTION TO
CALCULUS

Review of Prerequisite Skills
1.a. —3b~2c1?d—le—2f—g4h—4|.

jo -1 k.— I—l
2.a.y=4x—2by——2x+5
¢ y+5=0d.2x—3y+12=0e6x—5y+36=0
f.x+y—-2=0¢g.6x—-y+2=0hdx—y=0
i, Tx—y—27=0j3x+y-6=0kx+3=0
. y=5=0
3.a.—g2i b.;—33 0 d.s%
4.a.6b.V3c9
5.a. 5k b.-1 ¢.5d.1e 106
G.a.¥ b. 6\/?;;\/6 c.6+;'\/§ d.3_6\/§
e. ———SVZ_ W 643 g —BEIVI 4'210\/5
h —6V6—15V2 ; 20 +2V5
: 13 ) 19
7.a 2 b 3 c =9 =13
a5z b mwATvVE Cvics T eer v
o = § L
CV3EVT O 2V3 T
8.a (x—2)(x+2) b.xx—-Hx+1) c E+NEx—2)
d. Qx—3Nx—2) e.xtx+ Dx+ 1) f.(x + 2)(x2 — 2x
g. B3x — HOx2 + 12x + 16) h. (x =2 Y2+ 3)
- DE+2)@2x—3)
9.a.xER b.xER c.x=—-5xERdXxER
e.x#1,xERTXxER g.x=9,xER h.x#0,x€

i x#5xERjx#4 -1, —5xER K x#3,5x

I. x#-2,1,-5,xER

Exercise 3.1
=5 =L
1. a. 3_1b. 3_7c. 3

ANS




