


INTRODUCTION

Learning math through Guided Discovery:
Guided Discovery is designed to help you experience a sense of discovery as you learn each topic.

Why this curriculum series is named Summit Math:

Learning through Guided Discovery is like hiking. Learning and hiking both require effort and
persistence and people naturally move at different paces, but they can reach the summit if they keep
moving forward. Whether you race rapidly through the book or step slowly through each scenario,
this textbook is designed to keep advancing your learning until you reach the summit.

Guided Discovery Scenarios:

The Guided Discovery Scenarios in this book are written and arranged to show you that new math
concepts are related to previous concepts you already know. Try each scenario on your own first,
check your answer when you finish, and then fix any mistakes, if needed. Making mistakes and
struggling are essential parts of the learning process.

Homework & Extra Practice Scenarios:

After you complete the scenarios in each Guided Discovery section, extra practice will help you
develop better memory of each topic. Use the Homework & Extra Practice Scenarios to improve your
understanding and to increase your retention.

The Answer Key:

The Answer Key is included to give you teacher-like guidance. When you finish a scenario, you can get
immediate feedback. If the Answer Key does not help you fully understand the scenario, try to get
additional guidance from another student or a teacher.

Find more resources at:
www.summitmath.com
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GUIDED DISCOVERY SCENARIOS
Section 5

Quadratic Inequalities

Use this page for taking notes or anything else that helps you learn.
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GUIDED DISCOVERY SCENARIOS
Solving Quadratic Inequalities by Graphing

Unit 3| Section 5

1. After learning methods for solving quadratic equations, you can learn about quadratic inequalities.

a. Consider the statement x2 = 4. What x-values make this true?

b. Now consider the statement x* < 4. What numbers are less than 4 after they are squared?

c. What numbers satisfy the inequality x* > 9?

2. Solve each inequality. Write the solution using interval notation.

a. x¥2=>0 b. ¥ >0 c. x2<16

d. x> 25

3. Use the graph of f(x) = x* + 3x — 4 to solve each equation or inequality below. Use interval notation.

a. Forwhat x-values does f(x) = 0?

b. For what x-values is f(x) < 0?

c. Forwhat x-values is f(x) < —4?

4. Now consider the inequality x> — 2x — 8 < 0.

a. Before you find x-values that make the trinomial less than O,
first identify the values that make it equal 0. What are they?

b. Now picture the shape of the graph of y = x> — 2x — 8. Draw a
simple sketch and mark the x-intercepts. Using the graph, for
which x-valuesisy < 0?

c. Over whatintervalisx? —2x — 8 < 0?
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GUIDED DISCOVERY SCENARIOS
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GUIDED DISCOVERY SCENARIOS
Section 1

Circles & Ellipses

Use this page for taking notes or anything else that helps you learn.
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GUIDED DISCOVERY SCENARIOS Unit 4 | Section 1
The Equation of a Circle

1. In a previous lesson, you may have learned that a circle’s equation is x2 + y2 = r2. To see why this
equation produces a circle, look at the dots in the graph.

a. Each dot on the x- and y-axis is units away from 6
the origin, (0, 0). 5‘
b. The dashed lines in the graph form a right triangle. How 2 L~
long is its hypotenuse? H—=]
7 . 9 4
59
c. You can use the Pythagorean Theorem to show each j

point in the graph is units away from the origin: (0, 0).
For each of these points, a2 + b =

d. If you plot all points that are 5 units away from the origin, they form a circle. Since the
circle’s radius is 5, for any point on this circle, (x, y), itis true that x* + y? =

. What is a circle’s equation if its center is at (0, 0) and its radius is 6?

. Write the Standard Form for a circle’s equation with a center at (0, 0) and a radius of r.

Applying Transformations to Circles
A circle is not a function, but you can use transformations to change a circle’s shape and center.

. The circle x? + y? = r? can be moved by transformations. In what direction(s) does each
transformation below move the circle?

a. (x+D2+y*=r b. ¥+ (y—-1%=r ¢ x=2D*2+(@+3)¥=r

. The equation x? + y?> = 9 makes a circle with a radius of 3 and a center at (0, 0). Use what you know
about transformations to identify the coordinates of the center for each circle shown.

a. (x+3)Y+y =4 b. X +(y—7)? =25 c. x=52+@+2)?=1
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GUIDED DISCOVERY SCENARIOS

Answer Key

Unit 4 | Section 1

a. 5 b. 5; solve 32 + 4% = 2
.5 al+b?=52=25 d x2+)y =25

18.

center: (2.5,—3) radius: % - 3.5
domain: [2.5 —3.5,2.5 4+ 3.5] - [-1,6]
range: [-3 —3.5,—3 +3.5] - [—6.5,0.5]

19.

x> —10x + 25+ > + 8y + 16 > —16 + 41
x=5?2+(y+4)?>25
center: (5,—4) radius: 5
Shade outside a dashed circle to show the
points that have a radius more than 5.

s\
\

7

N

20.

Divide both sides by 2
x2—2x+y?+6y—8=0
X=2%+1+y’+6y+9=8+10
x=12+@+3)7=18
center: (1,-3) radius: V18 — 3v2

21.

domain: [1 —3V2,1+ 3\/5]
range: [—3 -3v2,-3+ 3\/5]

22.

The circle's diameter is the distance
between the points.

d=+B+17)2+ (-2-8)2
=+/500 = 10v5 — The radius is 5v/5.
Area = Tir? = n(S\/§)2 = 1251 units?

23.

1 4? 1
a. (TX) +y2 = ’,2 - Z)(2 -|—y2 = rz
b. x*+(4y)? =r - x*+16y> =1’

24.

a. The x-values are multiplied by 3, so the
circle is horizontally stretched and becomes
3 times wider. The circle becomes an ellipse.
b. The y-values are multiplied by %, so the
circle is vertically compressed and becomes

%of its original height. The circle becomes
an ellipse.

2. Xy =62 5> 2+ =36
3 Lty =r
4. a. left1 b. up1 C. right 2, down 3
5. a. (—3,0) b. (0,7) c. (5-2)
¢ a. V25 - 5 b. V1 - 1 c V2
. d. V12 - 243
7. a. (h,k) b. (—=h,—k)
a. (x=22+@-1%2=16
8. b. (x+2)>+(y—3)? =136
. X=72+(+9)?°=144
5 a. center: (3,0) radius: 3
’ b. center: (=2, 4) radius: 4
a. center: (0, —4) radius: 2
10. .
b. center: (5,—2) radius: V6 — = 2.5
M| a d:[-22] b. d: [5— V6,5 + V6]
center: (—3,2.5) radius: 4
Shade inside a dashed circle to show the
points that have a radius less than 4.
2T
12. // : \\
® 2
\ AW
\ 7
T
Multiply both sides of the equation by 100
13. x+7)?+ (y+11)? =100
center: (—7,—11) radius: 10
" X2+ 8x+16+y>—2y+1=20
X2+ 8x+y?—2y=3
a. x> —6x+9+y —10y+25=2+9+25
15. b. (x—3)+(y—"5)? =36
c. center: (3,5) radius: 6
a. x> —8x+16+)y° +12y+36=12+52
16, x=4)?2+ (y+6)> =64
b. x*+14x+49 +)*> —2y+1=-30+50
x+7)?+@-1?=20
x2—5x+2745+y2+6y+9= —3+%+9
2
7 (x—%) FO+DI=6+%

(x—§)2+(y+3)2=¥
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GUIDED DISCOVERY SCENARIOS
Section 2

Nonlinear Systems

Use this page for taking notes or anything else that helps you learn.
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GUIDED DISCOVERY SCENARIOS

Answer Key

1.

a. 2 solutions (intersection points)  b. 3

Solve: —x* —x+ 5= x> —x — 3
- Xx=2 -2
Insert each x-value into either equation to
find the y-value for that x-value.
solutions: (2,—1) and (-2, 3)

- 9

N W,

a. b.

y=2—-3 - 2x=3=(x-1?%-9
> x—=3=x-2x+1-9
- 0=x*—4x—-5 - x=5, -1
x=5->y=7 x=-1->y=-5
solutions: (—1,—=5) and (5, 7)

x2+(x2—3)2=9 > X +xt—6x+9=9
> xt=5¢=0 - x(x*-5)=0
- x=0, +/5
solution: (0, —3), (\/g, 2), (_\/E, 2)

The circle’s center is the midpoint of the 2

solutions: (%,#) - (2,1

The radius is the distance between (2, 1) and
either of the 2 solutions:
VGE=22+ 7 =12 - V9+36 - 3V5
equation: (x —2)2 + (y — 1)? = 45

No solution; the system is 2 circles with the
same center, (0, 0), and different radii.

6

solution: (—4,—3) and (3, 4)
X+ (x+1)2%=25
- 32+ (X +2x+1) =25
- 23 +2x—24=0 - 2(+x—-12)=0
- 2x+4)Kx—=3)=0-> x=-43

10.

a. b.

iy [
i /

6

I
\ N

solution:

1.

—5t2 418t +10 = 13 + 2t
0=5t2—16t+3 - 0= (5t—"1)(t—23)

- t= %and 3 seconds
The recording starts after %sec and stops

after 3 seconds so the length is 2% seconds.

a. shade inside the circle and below the line

s

i 0

2.2
b. {X +y >16 outside circle, below line

y<2x+3

12.

a. 7y=3x+29 - y=§x+§

27 7
329
2 2 <7 —
- X9Jr (7X1;_47)8;129
2 22 T oT _

- X +49x +49x+49 =29
— 49x% 4+ 9x2 + 174x + 841 = 1421
— 58x2 +174x — 580 =0
- 58(x*+3x—10) =0
- 58(x+5)(x—-2)=0
x =—=50r2 - 5milestothewest

b. The radius of the circle is v29.

2
The areais n(@) — 291 =~ 91 mi%
c. intersection points: (=5, 2) and (2, 5)

distance: V72 + 3° - /58 ~ 7.6 miles
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