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Chapter 1: Real Numbers

1. Real Numbers

% Real Number System

@ Real Number System

Natural Numbers

Whole Numbers 1.9.3 4 --

— Integers 0,1,2,3, -
— Rational Numbers — 0, +1, £2, -~

Zero 0
Real Numbers —

Negative Integers —1, —2, —3, -~

— Non-Integers (repeating or terminating decimals)

l_ 43 3B_.x¢ 12_ A _ s
3=03, 7=345, —=24, 7=02,

— Irrational Numbers (non-repeating and non-terminating decimals)

T, V2, V3, =7 om

Rational Numbers (Q): Any real numbers that can be written in the form %. (pEZ, q¢Z and ¢#0)

(e'g') —07=—-— 05:77 6= ’ 75:;210

7 1 6
10° 3 1

Irrational Numbers (Q’): Any real numbers that cannot be written in the form iy
q

Irrational numbers are non-repeating and non-terminating decimals.

(e.9.) = = 3.141592653...., /2 = 1.414213562...., /3 = 1.732050807....

Integers (Z): {0, £1, +2, £3, +4, ...}

Whole Numbers (W): {0, 1, 2, 3, 4, ......}

Natural Numbers (N): {1, 2, 3, 4, ...}

Real Numbers (R)

1d2I Aq @ wbuAdod

Rational Numbers (Q) Irrational Numbers (Q’)
12
_1 5 —4.62 — V3
4 V2

Integers (Z)

3445
3.45 V26
Whole Numbers (W)
Natural i -7

Numbers (N)
1

2 3

2.71828182845904....
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Chapter 1: Real Numbers 29

[EX12] Match each number with its corresponding point on the number line. Then arrange the numbers in

order from least to greatest. Do not use a calculator.

© V6, V=8, V20, V40, V5

@ Vit, v23, v2, V=3, V30

A

[EX13] Determine whether each number is rational or irrational.

D V9 @ /—27 @ /6400 @ /125
® 5L ® 027 @ 2 V432
125 169

[EX14] Given /2 =~ 1.41 and /5 = 2.23, estimate the value of the following without using a calculator.

@D /200 @ 0.02 @ V20

Copyright (© by Infinite Challenge Publishing. No part of this publication may be reproduced without the prior written permission of the publisher.



Chapter 2: Polynomials 63

€ Removing Brackets
+(4A-B-C)=A4-B-C —(4-B-0C)=-4+B+C

i (Example 4) Simplify.

@ (7.’1;2*8.’1,‘4‘12) + (3:(:2*4:(:—‘-5)

(Method 1) Horizontal Addition (Method 2) Vertical Addition
b=l se 12 4307 - 4o+ 5 (12"}~ 82 + 12
= 102”120 +17 + | 132%— dzi+ 5

= 102> — 12z + 17

... ]d31 A9 © buAdog

@ (50> +4b—13) — (24> —3b—6)

(Method 1) Horizontal Subtraction (Method 2) Vertical Subtraction
Po= 5’ 4 AbY- 13 2% K306 {571+ 4b — 13
\_,/ \_/l i :
=3a’+7b—7 — [12a’}= 30— 6
= 3> +T7—7

[EX8] Simplify.

@D (6z—2y) + (—7z+11y) @ (16ab—5a) — (8a+13ab)
® (2m—4n) — (5n—m) @ —(11z+15) + (152 +9)
® (Bz+dy—5)+ (—5z+T7y—8) ® (522 —8x+2) — (1227 + 62— 3)
@ (—4a®+3a+2)— (> —2a—3) (22— 32+ 7) + (— 32+ 62 —4)

Copyright (© by Infinite Challenge Publishing. No part of this publication may be reproduced without the prior written permission of the publisher.



80 Chapter 2: Polynomials

© (zy+6)(xy—3) @ (22 +4)4z>+9) @ (#—8)*+2)

@ (8p°—1)(p*+38) @ (302 — 56%) (542 — 20?) @ (422 +5¢) (722 + 6y)
2 2 2 2 b b

@ (2m? —3n2)(4m?— 3n?) ) 2x+%)(3x*%) @ 4a*g)(5a+ Z)

i (Example 6) Expand and simplify:

@ 32 (3x—4)(z+5)

- 3z(322 + 11z — 20) <———— Multiply the two binomials first.
P = 92% + 3322 — 602 Then multiply the result by 3z.

Ec>@z+3ﬁ
A

= (20+3)(22+3)% = (22+3) (422 +12249) = 82° + 2422 + 18z + 1222 + 362 + 27

%// = 82° + 3622 + 54a + 27

[EXS] . EX pand . and . Slmpl Ify ......................................................................................................................
D 22(x—3)2x+5) @ 302x+7)(5x—4)

® (z—y)z+y)

Copyright (© by Infinite Challenge Publishing. No part of this publication may be reproduced without the prior written permission of the publisher.



Chapter 2: Polynomials 99

 (Example 2) Factor.

‘D 247 + 51 — 3

222 +52—3 = (22—1)(z+3)

@ 6z —5zy— 6y°

(Jd0] A9 © jubukdog

D 22°—3z—2 @ 22> +32z—5 ® 2a*—a—6
@ 32°+51—2 ® 32> —z—2 ® 3m®>—2m—5
@ —42®—z+3 4yt 4+ 4y —3 © —5t°+3t+8

Copyright (© by Infinite Challenge Publishing. No part of this publication may be reproduced without the prior written permission of the publisher.



120 Chapter 3: Relations and Functions

3. Relations and Functions

% Relations

& Relation
A relation is a set of ordered pairs (input, output) or (z, y).

4 Domain
The set of the input values or z values in the ordered pairs is called the domain of the relation.
x is called the independent variable.

€ Range
The set of the output values or y values in the ordered pairs is called the range of the relation.
y is called the dependent variable because its value depends on the value of x.

o
(D Express the relation: é
. Q.
(1) as a table (2) as an arrow diagram (3) as a graph =
©:
z Y X > Y s 'y &_r
: [®H
1 ) 1 1 3 2!
2@ :
9 1 2 2 1 e :
3 3 — 5 T
3 4 A 321(_)112.54‘)_;5
2 3 =
=3
@ Find the domain and range.
Domain = {1, 2, 3}, Range = {1, 2, 3, 4}
[EX1] Consider the relation {(—2, —2), (0, 1), (3, 1), (5, 3)}.
(D Express the relation:
(1) as a table (2) as an arrow diagram (3) as a graph
X———> Y y
x y
3
2
1

-3-2-1 101 2 3 4 5x
-1

=2
-3

@ Find the domain and range.
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170 Chapter 4: Linear Equations, Part I

[EX4] Find the slope of each line.

@D (6) A
. (1)
(2) (1) (2) (3)

/ 6 4)
\ Z 5)
\

(1)
(5
\/ (2) (1) (2) (3)
T(3)”
(6)
—6
\ 4

[EX5] Graph the line passing through each point with each given slope.
1

) with slope (1) (2) - @ (0, 0) with slope (1) 2 (2) —1

A
V | i
; —5 0 5
<2§
++5

()

A

A
\ 4

\ 4 \ 4
(0, —1) with slope (1) 1 (2) 3 @ (2,0) with slope (1) 2 (2) —2
A A
5 5
€ -5 o 5 7 € -5 o 5 >
=5 =5
\ 4 \ 4
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Chapter 5: Linear Equations, Partll 217

% Point-Slope Form of Linear Equations, y — y; = m(z — z)

The equation of a line through (z, y,) with a slope of m is y — y, = m(z — z,).

¢ ¢ Point

y_y1:m<$_x1>

L Slope

@ Slope
« If m >0, the line rises from left to right.
o If m <0, the line falls from left to right.

1do1 A9 @ wbuAdo)

E[Proof]
Consider a line through (z, y,) with a slope of m.

Let (x, y) be an arbitrary point on the line.

Y AN
Slope of the line: m = AL
T —
Multiply both sides by z —z;:  m(z—a2,) =y —y,
L y—y =m(z—z)
0 z
: . . 2
i (Example 1) Consider the equation y—2 = — g(x+ 1).

;(1) Find the slope of the line and identify a point on the line. (2) Graph the line.

2
(1) y—2 = *g(x+1) = y—y, =m(r—z) (2) ry
2
m = *g, (Il, yl) = (_17 2)
2 .
". Slope = Y Point: (—1, 2)
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238 Chapter 5: Linear Equations, Partll

E(Example 2) Maya earns a monthly base salary plus a commission on each beauty product she sells.
;In one month, she sold $14 500 worth of products and earned $3034. The following month, her sales
Etotaled $21 750, and her earnings were $4049. :
@ Find her commission rate.

= The line passes through the points (14 500, 3034) and (21 750, 4049).

4049 — 3034 _ 1015
21 750 — 14 500 7250

= 0.14 . Maya’s commission rate is 14 %.

@ Write the equation representing Maya’s monthly earnings £, in dollars, in terms of her product sales
iz, in dollars. :

= Write the equation in point-slope form: E—3034 = 0.14(z — 14 500)
FE— 3034 = 0.14z — 2030
E = 0.14x — 2030 + 3034
. F =014z + 1004

@ Find her monthly base salary.

= When =0, F = 0.14(0) + 1004 = 1004
. _Maya’s monthly base salary is $1004.

@ If her total sales this month is $35000, how much will she earn?

= When z=45000, F = 0.14(45000) + 1004 = 7034
. Maya will earn $7034.

e m m = = R R E = = R R = R R R =N R R R = E R R R R R R R A N R R A EEEEEEEEEEEEEEEEEEEEESESEEEEESESEESEESESEESEESESESSEESESESSEESESESSEESESESSEEsEsESsEEsEsEEsEEEEEd

[EX14] A sneaker store employee earns a monthly base salary plus a commission on every pair of sneakers
he sells. In March, he sold $28 800 worth of sneakers, earning him $4 448. The following month, he sold
$36 000 worth of sneakers and earned $5 168.

@ Find his commission rate.

@ Write the equation representing the employee’s earnings E, in dollars, in terms of his sales z, in dollars.

(@ Find his monthly base salary.

@ If his total sales this month is $30 000, how much will he earn?

Copyright (© by Infinite Challenge Publishing. No part of this publication may be reproduced without the prior written permission of the publisher.



Chapter 6: Systems of Linear Equations 257

% Solving Systems of Linear Equations by Elimination

4 Solving Systems of Equations by Elimination

Step 1. Rewrite both equations in standard form, Ax + By = C.

Step 2. Multiply one or more of the equations by a non-zero number to make the coefficients of one
variable equal.

Step 3. Add or subtract the equations to eliminate one variable, then solve for the other variable.

Step 4. Substitute the solution into either original equation, then solve for the eliminated variable.

Step 5. Write the solution as an ordered pair.

i (Method 1) Addition

2c +y =9

\4

(Multiply by 2)

\ 4
+

r—2y =2

(Leave alone) Add the equations to eliminate the

variable y, then solve for z.

y=1 .. _The solution is (4,1).

{ (Method 2) Subtraction

20 +y =9

\4

(Leave alone)

\4
|

Tz —2y=2

(Multiply by 2) Subtract the equations to eliminate

=5 the variable z, then solve for y.
1

x =4 .. _The solution is (4,1).
[EX1] Solve each system of equations by elimination.
r+2y=11 dr — 3y = 11
@
r—y=—4 20 + 3y =1

Copyright (© by Infinite Challenge Publishing. No part of this publication may be reproduced without the prior written permission of the publisher.



Chapter 6: Systems of Linear Equations

(Example 5) A motorboat travels 48 km upstream in 3 hours and returns downstream in 2 hours. Find the
speed of the motorboat in still water and the speed of the current.

Let = be the speed of the motorboat, and y be the speed of the current.

D
Distance | Speed | Time s|T
(km) (kph) | (h) D+@ | z-—y=16
Upstream 48 T—y 3 T rty=24
2x =40 S =20
Downstream 48 Tty 2 D 20—y =16 oy =4
. The speed of the boat in still water is 20 km/h
: 3z—y) =48 = z—y=16 O .
: D=§-T and the speed of the current is 4 km/h.
: 20z+y) =48 = zt+y=24 @

[EX5] Solve each of the following problems. Show your work.

@D A plane travels 3360 km from Vancouver to Toronto in 5 hours with a tail wind. The return trip takes 6

hours with a head wind. If the wind speed is constant, find the speed of the plane in still air and the
speed of the wind.

@ Two motorboats are 280 km apart and are traveling toward each other. One boat's speed is 40 km/h
faster than the other. If they meet after 2 hours, find the speed of each motorboat.

@ Philip traveled 970 km from Vancouver to Calgary, by car and train. He traveled part of the journey by car
at 80 km/h, then took a train for the remaining distance at 100 km/h. If the entire trip took 10.5 hours, how
many hours did he spend driving, and how many did he spend on the train?

Copyright (© by Infinite Challenge Publishing. No part of this publication may be reproduced without the prior written permission of the publisher.



302 Chapter 7: Arithmetic Sequences and Series

% Arithmetic Series

@ A series is the sum of all terms in a sequence.

(e.g) 1, 3,5, 7, 9,--- is a sequence.
1+3+5+7+9+ --- is a series.

The sum of the first n terms of a series is denoted by S,.
S =t
Sy =1t + 1,
Sy=t +t,+1
S =t +t,+t;+1,
S, =t +t,+ts+t,+ - +t,
€ An arithmetic series is the sum of the terms of an arithmetic sequence. The sum of the first n terms
of an arithmetic series is given by

_nlett)  nl20+ (n—1)d]

" 2 2

where S, is the sum of the first n terms, ¢, is the nth term, a is the first term, n is the number of

terms, and d is the common difference.

 [Proof]
! Let S, be the sum of the first 100 natural number.

Sp=1+2+3+4+ - +97+ 98 + 99 + 100

L

101
101

S0 =1501x1 101 |= 5050

1 L_ -

R 1 50
Nmber of terms
(First term + ILast term)

The same method can be used to find S,.

There are 50 pairs of 101.

..1d01 A9 © buAdog

Let .5, be the sum of the first n terms of the arithmetic series.
S,=a + (a+d) + (a+2d) + - +(t,—2d) + (t,—d) + ¢, where t, is the last term.

a+t, J

a+t,
a+t,
+t
There are % pairs of (a+t,). Sn=¥ (1)

Substitute ¢, =a+(n—1)d for ¢, in (1).

_ ”(athn) _nlata+t(n—1)d] _ nl[2a+(n—1)d]
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Chapter 8: Right Triangle Trigonometry 319

8. Right Triangle Trigonometry

% Special Right Triangles

@ 45°-45°-90° (Isosceles Right Triangle) €@ 30°-60°-90° (Half an Equilateral Triangle)
450 504 6°
1 \/5
45° . 60° . 60° = 60°
1 1

E(Example 1) Find the values of = and y, using the ratio of the sides.

HD @
: T 1 x 2
7 71 v =4 3 51 Tl
Y T
’ V2 y V3

; Y_NZ o oue YN8 =53
: 4 1 5 1
: 45° .
: 4 60
5
‘3
: 300

x 1 Y 2

- = = Z = — = y=2x

y 3 V3 x 1 y =2
3 T = 3 _ 3'\/5 y:2\/§
V3 VBB
60° (Rationalize denominator)
L x=+3
X

[EX1] Find the values of z and y, using the ratio of the sides. Do not use a calculator.

@ @ ®

45° 30 30
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Chapter 8: Right Triangle Trigonometry

;(Example 4) Use a calculator to solve for 6, to one decimal place. (0° < 6 < 90°).
= L
sinf = 3

Step 1. Press [MODE|. Scroll down to Radian Degree, select Degree, then press ENTER.

SCI ENG
FLOAT Y CE7HS
RADIAN

d FAR FOC 3EQ

INEXT 4
Step 2. Press MODE. Press [SIN ] and type 1/3, then press [ENTER.

ik 11 -3
19,471 22863

[EX5] Use a calculator to solve for 6, in degrees to one decimal place. (0° < 6 < 90°).

. 3 4
@ sinf = ) @ cosf = 0.4728 @ tanf = -
= sin ! ) = oS ( ) 0= tan ' )
2
@ tan6 =1.4035 ® cost = 3 ® sind=0.5
@ sinf = 0.4537 tanf = 4.2644 @ cosf=1
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336 Chapter 8: Right Triangle Trigonometry

® A ® A
409
6
o [ 43° f N
D 3 C 5 B D 3 C B

;(Example 9) Use a calculator to find the length of side x in the diagram, to one decimal place.

A
In AABC, £ CAB = 40°.
In AABD, 7 DAB = 56°.
In AABC, tan40° = % = (OB = ztan40°
X
DB
In AABD, tanb6° = - = DB = xtanb6°
o =No
34 50 [ DB— CB=3 = xtan56° — ztand0° = 3
D dem  C B Factor out the . 2 (tan56° — tan40°) = 3
3

= ——— = 4.66... = 4.
tan56° — tan40° 66 Tem

[EX10] Use a calculator to find the length of side x in each diagram, to one decimal place.

® D @ A
X
C 25°
6 cm
80
18° °
[ ] B [ 46
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Chapter 8: Right Triangle Trigonometry 345

% Applications of Trigonometry

4 Solving Applications of Trigonometry

Step 1. Read the problem carefully to identify the given informations (angles and sides) and the value
to be found.

Step 2. Draw a clear diagram with the given informations and the unknown value.
If necessary, draw auxiliary lines to form a right triangle.

Step 3. Choose one of the trigonometric ratios: sinf, cos#, or tanf.

Step 4. Setup and solve the equation.

1401 Aq @ wbuAdod

Step 5. Check the solutions by using the original words of the problem.

i(Example 1) A student stands 30 m from the base of an oak tree. His eye level is 1.7 m above the

iground and he measures the angle of elevation to the top of the tree to be 36°. Find the height of the
ioak tree, to the nearest tenth of a meter.

Note

_ Angle of Elevation

P h e ) E
//’/ ZAngle of Depression
B
14 1.7m
Opposite h
0=—— = 36° = — = h = 30tan36° = 21.79...
tan Adjacent tan 30 tan
Height of the oak tree = Eye level + h
= 1.7 + 21.79...
= 23.49... .._The height of the oak tree is 23.5 m.

[EX1] — [EX24] Round your answer to the nearest tenth.

[EX1] A camera is placed on the ground 80 m from the base of a flagpole. If the angle of elevation to the
top of the flagpole is 30°, find the height of the pole.

[EX2] From a fishing boat, the angle of elevation to the top of a cliff is 12°. If the distance from the boat to
the base of the cliff is 320 m, find the height of the cliff.
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382 Chapter 1: Solutions

[EX9]

@ @ 78 102 @ @ 66 154 ® @ 198 234
@ 39 51 @ 33 77 @ 99 117

13

17 S GCF=2-3=6 3 7 S GCF=2-11=22 11 13 S GOF=12-9=18

@ @ ® @ 306 540 504
@ @ 99 135 126

[EX10]
@ 18=2-3 @ 60=2%-3-5 @ 75=3-5 @ 12=2-3

24 =233 48 =243 45 =325 15=1-3-5

L LOM= 232 =72 s LOM= 235 =240 o LOM=32.5* =225 18=2-32 . LCM=2-3.5=180
[EX11]

@ @ ©)
ORI . LM = 6-9-10 \— . LCM=8-2-4'5 \— . LCM=8-3-3-4

© W 510 @96 - ()ee o

@®244536 ®@

. [ — . . . .5 . ] — . .. =
@ 2 15 3 S LOM = 3-4-3-2-5 @ LCM = 6-4-3-2-5
= 360 =720

[EX12]

_3 _5 -7 _u =3 _ 17
®7Z ®76 ®73 @719 © 4 © 19
EXT3] () s 3 AN OIE TS

8 6 5 2 GCF =6 baskets @ \u
8 9 10 - GOF=44=16
[EX15] 456 768
@ 57 96
19 32 S GCOF=24 =  2demby 24em = 742?1 i ;618 = 608 tiles
[EX16] \u [EX17] u LCM = 3-2-3-2
@ LCM = 3-2-2-5-3 @ = 36 days
45 6 . 2 4 3 '
@ ’ = 180 min @ m 1436—31(Jan) =6
. 10:00 AM .. Feb 6th
[EX18] 6 12 21 35

LCM = 3-2:7-2-5
= 420 = 420, 840, 1260, 1680, .....

1 2 7 3
.. The smallest 4-digit number is 1260.
OROE

% Square Roots and Cube Roots: p22

7 35

SO0

[EX1] @ ves @ Yes @ Yes @ No (292=42-2-9%) ® Yes
[EX2] @ vi2i=11 @ vm9=21 @ Vi024=32 @ V65=25 ® V61a00=8 ® +2304=48
@ V12100=110 V9dd=12 © V00169=013 [ /2 -3 @[22 @ M2
16 4 81 9 00 10
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394 Chapter 2: Solutions

= (z—2)(2z+1)
@ 322 + 53 — 2

= (2a+3)(a—2)
® 3m>—2m — 5

= (z+2)3z—1) = (z—1)3z+2) = (m+1)(3m—>5)
@ =z + = — 3) 4 + 4y — 3 © =—(t> — 3t — 8)

-

—(3a+2)(a—4)
@3 252% + 40zy + 1647

G I
________________________________________________ 20
40 1 —4
= (5x +4y)* = (2m+5n)(3m—2n) = (9a+5b)(a—D)
= (3a—5b)(3a+1) @ = (2p+39)(3p—29) = — (922 +92y—47) = —(3z—y)(3z+4y)
= (22— 3y)(3z —2y) (3z—Ty)? @D = (2m+n)(3m—4n)
@ = — (45> —13st+102) @ — (822 — 132y — 62 @ = —(7a® +17ab— 126
= —(4s—5t)(s—2t) — (8z+3y)(z—2y) = —(a+3b)(7Ta— 4b)
@ = (7p—49)(p+29) @ (72+3y)(z—2y) @ = (3m+2n)(3m—4n)
[EX3]
D = (2*+4)(52> —6) @ = (ab—6) 3ab+8) @ =(—15)(2t° —5)
@ = (20+3y)(6z —5y) ® = 2 (8p+39) ® = —(24a® —41ab+121?) = — (3a— 4b)(8a—3b)
[EX4]
D =2x+2)(r2—4) @ =5(z—2y)(72+3y) @ = —3(3m+2n)(3m—4n)
@ :2:75(4:752*20:75—1-25) ® = (10m +13mn—3n?) ® = —22(122° + 132y — 14¢7)
2z(2z —5)? = 4(2m+3n)(5m—n) = *w2(3w*2y)(4w+7y)
@ = 5x(92% + 12z +4) = —2a(10a® — 9ab— 361%) © = ab(21a® + 13ab— 20°)
= 5x(3z+2)? = —2a(2a+ 3b)(5a— 12b) = ab(3a+4b)(Ta— 5b)
[EX5]
@D Let A=2x+3y. @ Let A=a?+22+2.
2 —1
-3 -5
= 6
= [34+2][4 - 1] =[4-1][4 - 5]
= [3(2z+3y) + 2] [(2z +3y) — 1] = [(2®+22+2) 71][ (2> +22+2) — 5]
= (6z+9y+2)(2z+3y—1) = (®+22+1)(2® +22-3)

(:z:+1) (z+3)(z—1)
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Chapter Review Exercises: p154

1. @ (1) R ) (2) (3) v ®@ D:{-3 -1, 1, 4}
3 R:{-3 —2,0,2
-3 | —2 P ° { f
—1 2 .
1 0 321 01“1' 2 3 4 5z
4 2 ' )
4 | -3 EEER
2. (1) {(1, 3), (2,6), (3,8), (4, 8), (5 5)} 3. (1) {(=2,3), (=1,0), (0,3), (2, —1), (3,4), (5, —3)}
(2) X—————> Y (3) 8 L ] L 4
) 5 (2) D: {-2, =1, 0,2 3, 5}
) 5 6 * s R:{-3 —1,0 3 4}
3 8 4 ]
4 5 2
5 1 2 3 4 5
4. O (1) D: {z| -3<z <5, zER} @ (1) D: {z] -3<z <4, z€R} @ (1) D:{z]z=<5 zER}
R: {yl —1<y<3, y=R} R: {y|l —2<y<3, y=R} R: {y|l —2<y<0 or y=2, yER}
(2) D: [-3, 5], R:[-1, 3] (2) D:(—3,4), R:[-2 3) (2) D: (=0, 5], R:[-2 0) U [2 o)
5 @ @ ©) @
(1) D: {z]lz> -1, z€R} (1) D: {z|z€ER} (1) D: {z] -3<2<3, z€R} (1) D: {z|x<0 or ©>2, zER}
R: {y|lyER} R: {yl —2<y<3, yER} R: {yly=—20 3} R: {ylyER}
(2) Not a function. (2) Function; 1-to-1. (2) Function; Not 1-to-1. (2) Function; 1-to-1.
6. D =2[6(3) 5] @ = - [6(x+2) —5] @ - [6(z +h)—5] — [6z— 5] @ 6z—5=19
5y _ h _
=2(18—5) =26 = — [6z + 12— 5] Grt6h-5-6rt5  Gh 6 = 24
=—(6z+7) = —6x—7 = I =3 =6 z =4
7.@2(*2)2*3(*2)-&-4 @Z(x—2)2—3(37—2)+4 @:(J}+h)2*3(l’+h)+4*[I2*3£E+4] @x2*3$+4:4
—4+6+4 =2 —dr+4—3z+6+4 h 2 =3z =0
. 2 +20h+h* — 3z —3h+4— 2>+ 32 — 4
=14 =’ =Tz +14 = n z(z—3) =0
:2xh+2273h:2m+h73 z=0 3
8. D =4 @ =0 @ =-2 @D z=-335 ®r=-22 6 -1<z2<1 @ —2<z<2
® =s-2)-(-2)=2+2=4 @ =72 -2=2-2=0 :7014:71
9. @ (1) # @ j
z Y = T Y
-2 1 , -2 4/5 ,
71 72 -4 3 23-110 1 2 3 4 g ] _1 2 b S~ R AR M+ § 1 3 a 4 5 =]
0 -3 - i 0 4 #
1 -2 % 1 2 =
2 1 . 2 4/5 B
(2) Function (3) D: {z| z€R} (2) Function (3) D: {z| =R}
R: {yly= -3, yER} R: {yl0<y <4, yER}
@ (1) @ (1) :

x Y

<

5

4

3 x

2/ _3

-2 1 / —2 | £4/5 =~ +2.4 '

1 2 —4—'3—2 =10 1 2 3 4 & 8 0 i?) -4 S —1Dj 4 B 8

o
5]

6 3 - 2 +v5 = £2.24 .
- 3 0
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Chapter 4: Solutions 415

8. i 2o 3 L w -+ (5) —3 (6) undefined
3 3 3
A A 5
%. @ @ 10. ats _ g 11. Let the point be (z, 0).
5 5 3—a
< > a+5=3(3—a) 0+4 _ 1
r—3 2
] ;5 » 5 a+5=9—3a r—3=8§
s 5 //5 \ 5 da =4 a=1 s=1 - (11,0
=5 —5\
\ 4 \ 4
12. Slope of AB = Slope of BC 13. (1) (0, 2000), (6, 920) (2) Change in value = —180-3 = —540
2-5 _8-2 —3(k—1) = 24 Ay 920 - 2000
1+3 k-1 _, s~ 0=6 920 — 540 = $380
-3 _ 6 k=1= -8 ~1080
4 k-1 k= —7 =—5 = 8180 /yr
A 21090 120
14. @ Savings 300 @ sasha: m = ~—s ~ 1 - $30 /week
$) 959
Benson: _ 250100 150 _ $25 /week
200 .m = 10 4 = 6 = week
150 @ Sasha = $30/week - 40weeks = $1200
100
50 Benson= $25 /week - 40weeks = $1000
> Time
2 4 6 8 10 12 (weeks) ". Sasha saves $200 more than Benson.
15. 32+4z < 186
4z < 154
r < 38.5 <. 38 packs
16. @ Earnin 5460 — 4380 1080 .
gs (§) A = = 0.09 .9
@ 42000 — 30000 12000 %
5460} -~ mmmmm -
]
4380} ----------— |
i i @ (0,b), (30000, 4380) 4380 — b = 2700
i | 4380 — b b = 4380 — 2
b | | 380 ~ 00 380 — 2700
0 30000 42000 Sales ($)
5—-2 —1+3 5—2 —1+3 2 .
= : = . = — —_— = = Let the point P be (0, y).
7.0 55 == 2(k+2) T ! e P (0, %)
3__2 = 2k+4=9 3 2. 1 = kt2=-2 y=2 2 _ | . _g9_ _3
k+2 3 2% =5 k+2 3 0+2 3 Y -
5 y=2 _ Yy
k=3 3 ~ (0, 1)
18. @ ’X\A @) A
x Y z Y
5 5
0 4 0 -2
1 2 2 1
2 0 < G > 4 4 < 0/ >
=5 =[5
\ 4 \ 4
19. @ 3(k)—4(-3) = 2 ®y+3:%(x—:) (0, 3) @ kzr+0-10=0 0+4y+12 =0
3k+12 =24 1 10 y= -3
3+3=—=(0—k r=—
3k = 12 2( ) k
1 10 10
k=4 6=——Fk k= —12 N _ = 10
9 " 3 = k 3
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418 Chapter 5: Solutions
2
[EX9] D -5y = 20— 10 Let y = zo+b (5 —2) @ 9y= —3z+15 et y =3z +b (=3, 4)
2 2 2 _ 1 5 . 4=-9+b
yfga;+2 Smy =g 7223(5)4»17 Y 31?"‘3 my =3 =13
—2=2+b, b= —4 Ty =3z +13
2
y = g.%’—ll
@ —dy= —3z+12 3(0) — 4y = 12 @ml:_gli:%?’:_l Let y = —Zz+b (5 0)
3 4 y= —3 1 5 5
y=—cr—3 .my,= —— = — = 0= —=+b b=
4 ’ 3 yeint = —3 M 2 2 " 2
1 5
y = 7i$73 Y _5I+5
3
1 9 3 3 4 10 5 3
[EX10] @ m, =4, m, = 1 @ m1*g*§v mz*; @ 7"’1*3 771,27?71 @ m, = 3 771,277
*. perpendicular . parallel . neither . perpendicular
k—6 1 k+1 3
A - 6y = —dz + 12 =2
EX1] D 5= = 3 @ 6y v M-k 2
2
3k—18 =2—k y = *gﬂ?"r? = 2k +2 = 42— 3k
4k = 20, k=5 3 5k = 40, k=8
- 7712:5
[EX12]
(1) A (2) —4-5 -9 (3) A 1
m = —-—=— =3 4) m - =
5 B LT T -3 5 4 : 3
Lety = 3z +b (4,5) Let y = —%x+b (=5,1)
A/ 5=12+b, b= —7 W.( 5 2
< > < > 1=24b, b= —=
15 7} 5 Ly =3c-7 EEIN 5 3 3
S
Y 3773
(O3 (O3
=[5 =[5
2 2
[EX13] Radius L Tangent line. [EX14] z—2y+4 =0 br+y+e=0
3—1 2 . 1
SlOpeOfCP:572:§ 0,3) :}y:ax-}-g =Sy=—br—c
. R 1oy =—_
. Slope of the tangent line = ‘- 2><( b = —1
3 Sob =2
Let y = _Ex—H)' (5,3) The two lines have the same y-intercept.
_ 15 21 772 2 2 = —¢ L e= —2
3= 7+b, b= — = -y o 2
[EX15] D y @ 1 ©) [T ] y 1
<o °
3 3 3
< 2 —> 2 2
1 1 1
-3-2-1 101 2 3 4 5 -3-2-1 |01 2 4 bx -3-2-1 |01 2 3 4 5
-1 =1 -1
-2 -2 -2
=2 r =3 =14
-3 4 —3 3 Y
@ 7 ® 7 ® v
3 3 3
2 2 2
1 1 1
o b
~3-2-1 101 2 3 4 57 -3-2-1 |01 2 3 4 5x -3-2-1 101 2 3 4 52
-1 =1 -1
2 y=20 =2 z=0 2 = —2
-3 —3 -3
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437

10. D |4z+2y-2 =0 22)+y—1=0 ; @mlzg - mzz_%
+|3x—-2y—12=0 y= —3 :
v | DR S Y.
Tz —14=0 = P(2, —3) g e R R T g
— 9 . - _4 7
T = 25 or y = 5.L 5
j (2/-3)
o= 2
4 3 , o4 2 311
11. Step 1. m, = 3 0 M= Step 2. Intersection point: grt 3 = ot
3 .
perpendicular line through (5, —1): y+1 = ) (x—5) Multiply by 12. 16z +8 = —9z+ 33
3 15 25x = 25
y= gt 1 4 2 _ 6
4 4 =1 =—1+====2
3.1 SR L
Yy= ——x -
Y 4 4 L H(,2)
Step 3. Distance PH = v (1—-5)%+ (2+1)? = y/16+9 =5
12. Let the two numbers be = and y. (z >y) 13. Let = and y be the tens digit and the ones digit, respectively.
M z=y+8 1)—2: (y+8) +3y= —12 N y=2c—1 D—©2): —z+@2z—1) =2
1 4y = —20 (2) 10y +x = 10z +y + 18 r—1=2
2 z+2y=—2—38 Y g vy v
3 y= -5 x=-5+8=3 —9z +9y = 18 z =3
3z +6y =z—24 53, -5 —z+y=2 y=203) -1
2+ 6y = —24 =5 35
z+3y = —12
14. Let = be the number of adult tickets and y be the number of student tickets.
1) z4+y =120 5¢ + 3y = 510
(2) 30z + 18y = 3060 — | 3z+3y = 360
5r + 3y = 510 2x = 150
Tz =175,y =45 o 75 adult tickets and 45 student tickets.
15. Let = be the speed of the motorboat and  be the speed of the current.
D S T (1) 4(z—y) = 60 z—y =15
Up 60 z—y 4 z—y =15 +|xz+y =20
Down 60 oty 3 2 3(x+y) =60 2r =35
z+y =20 z =175, y =25
. The speed of the motorboat: 17.5 km/h
The speed of the current: 2.5 km/h
16. Let = be the time spent travelling by car and y be the time spent travelling by train.
D S T (1) z+y =55 5r + 4y = 26
Car 100z 100 T (2) 100z + 80y = 520 — | dx +4y = 22
Train 80y 80 y 5z + 4y = 26 x =4,y=15 -~ 4 hby car and 1.5 h by train.

17. Let = be the number of mL of 50% solution used and y be the number of mL of 95% solution used.

(1) z+y = 900 r + 1.9y = 1260

(2) 0.5z + 0.95y = 0.7 - 900 —|lx+ y =900
0.5z + 0.95y = 630 0.9y = 360 . 500 mL of the 50% solution and
z + 1.9y = 1260 y = 400, z = 500 400 mL of the 95% solution.

18. O+@: 224y =
@x2+Q:5x—y
D+ O®: Tz

© ®

—> @: 2(1)+y=3 D: W)+20)+z2=5

w(1,1,2)

Il
= e W
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z
[EX11] @
8
z
[EX12] tan22 = 2
AH = xtan22°

AH + HB = 200

rtan22° + xtan 42°
2 (tan 22° + tan 42°)

200

" tan22° + tan 42°

[EX14] 4
29°
S
B
[EX16]
C
35°
50°
90
1 50° 35°
D B, 4
[EX18] D
20
C
/ )
A A B
[EX19] © N
150°
P
[EX20]
N
20
50°

x Starting Pt

[EX10]

r = 12¢c0s35° = 9.829 ... r = 16c0s25° = 14.50...
y = 12sin35° = 6.882 . 16/t y = 16sin25° = 6.76 ..
1 1
A= 089.)06882.)x2 LAl 4= 5 (1450..)(6.76...) x4
= 67.65.. = 67.7 cm? = 196.10... = 196.1 ft*
: o — £ @ : RO — i
sin 36 3 sin 22.5 0
r = 8sin36° = 4.70 ... 10 z = 10sin22.5° = 3.82...
perimeter = 10-x = 47.02 .., perimeter = 16-z = 61.22 |
= 47.0cm T = 61.2n
tan42° = B [EX13] tan47° = Al tan 52° = 4B
T 27 27
HB = ztan42° AH = 27tan47° HB = 27tan 52°
52°
. ” AB = AH + HB
= 200 AB = 27tan47° + 27tan 52°
43° 38°
= 200 = 63.51... = 63.5m
A H B
= 153.32... = 153.3m
AH HB AD
tan29° = o= tand0° = = [EX15] 2ACD = 41°  tan4l° = —— AD = standr®
AH = 29° HB = 40° BD
80tan 29 80tan 40 LBCD =35 tan3% = =, BD = wtan35
AB = AH + HB 10
= 80tan29° + 80tan40° AD - BD = 30 = andl®— tan35°
= 11147, = 111.5m rtan4l® — xtan35° = 30 — 17743
x (tan41° — tan 35°) = 30 R
AD BD B
ZLACD = 55° tanbb° = 90 AD = 90tan 55° [EX17] tan H5° = =0 tan H0° = 3—00
BD BD = ° BC= °
JBCD = 40° tand0® = B2 BD = 90tan40° 30tan 55 C' = 30tan 50
9 © = BD — BC
AB = AD — BD = 30tan 55° — 30tan 50°
= 90tan 55° — 90tan 40° =709. =71m

= 53.01.., = 53.0 ft
L ADB = 48° LACB = 57°
AB AB
48° = gro — 7
tan 48 20+ 7 tan H7 .

AB = (204 x)tan48° (1) AB = ztan57° (2)

@ N ©) N
80°
330°
P

10 mph -2h = 20 miles [EX21]

o - L
cos 40 20

z = 20cos40° 40°
= 15.32 ... = 15.3 miles

(20 + 2)tan48° = xtan57°

20tan 48° + xtan48° =

o —

Ttan 57°

L 20 tan 48°
20tan48° = wtan57° — xtan48° > = tan H7° — tan 48°
20tan48° = = (tan 57° — tan 48°) =51.74.. = 5L7ft

20 km/h-3h = 60 km
6o Starting It 30 km/h-ah = 30z km

60 2

5P = — = =

oS 30z T
P 2 =311 =31k
T oshoe T T
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At all levels of mathematics, the best way to learn new concepts is by solving
numerous questions. Through this Pre-calculus 10 workbook, students master
the mathematical foundations required to succeed in Calculus.

Following a short review of the fundamental concepts and guided examples,
students are challenged with exercise questions ranging in difficulty. There are
over 400 guided examples and 3300 questions, with full solutions, because
practice makes perfect.
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