


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!

Unit 7 | Section 3

Answer Key!
!
1.1 a. y=x b.y=x c. y=+/x 12l
2.1 a. 2+-2-2-2-16 b. 27-3 — 81 8
3.1 a. 5-3-3-3 - 135 b. 24-2 — 48 4
41 5l 52 53 A o 1 .
| a. 3-2,3:2%,3-2°,3:2%.. 0 8 4 0/4 8
) b. 2-10",2:10%,2-10°,2-10"... )
6. a. 3:2° b. 2-10° 61l & b.
7. a. 32" b. 2-10" 157
8!l a.y=3 b.y=3:2" c y=2-10* 10¢
a. 1 b. -8 c. 3(100) = 300 e
9. 1 N N
d. 12(1) -3 10 5 0 5 10
x=0-100, x=1-102, x=2- 104 M
10! x=0-100, x=1-120, x=2-144 . -0t
x=0-100, x=1-1200, x=2-14400
4
1 1 5\ 25 3 3
1.1 — — 3 =2 2
a. 7 b.9 2°—>8 d.(g)—>9 / &
(-2.3) (-1.3) ©D 0.2 @4 G8)| |7 'ﬁ<1234 4321o>ﬂ
9 - -2
° N L/
i / a. - b. 4
12 s| |1/
18.1
48219 3
I T [
1 1 1 1
3 _ ' _ 1 o _ | _ 1
131 b. Asx—> o0,y >0 Asx— —oo,y—>0 19.11 a. y-axis b. x-axis c. x d.y e. both
c. Though 2" approaches 0, it never equals O a. b.
and never becomes negative.
14.1 a.y=-3 b.y=4 cy=2
5.1 .y=0 b.y=- c.y=5
h d y = 0; the graph is shn‘ted right 6
20.! c.
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GUIDED DISCOVERY SCENARIOS
Section 4

Exponential Functions: Part 2

Use this page for taking notes or anything else that helps you learn.
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GUIDED DISCOVERY SCENARIOS! Unit 7 | Section 4
Exponential Growth & Decay

Exponential patterns are modeled by the function y = a(b)*. When the function increases to the right,
it is called exponential growth. If it decreases to the right, it is exponential decay.

Exponential Growth Exponential Decay
5 5.
4 4
3 3
2. 2.

/ \

5 -4 -3 -2 -1_(1) 12 3 45 -5 -4 -3 -2 -1_? 12 3 45
2 -2
-3 -3
4 4
-5 5:

1.1consider the function y = 100(1.5)*. As x increases, will the y-values increase or decrease? Why?

2.Iconsider the function y =100(0.5)*. As x increases, will the y-values increase or decrease? Why?

3.lin the function y = a(b)*, what b-values cause exponential decay?

4 ILabel each function as growth or decay.

a. y=6(0.98) b. y=0.4(1.02)" c. y=9(2.3)

5.Label each function as growth or decay.

a. y=0.81(0.6 + 0.6) b. y=9(1—0.3) c. y=4.03Q2—15)

6.Isketch a simple graph of each function. Does it model exponential growth or decay?

a. y=2 b. y=27%
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GUIDED DISCOVERY SCENARIOS! Unit 7 | Section 4

Percent Scenarios

An exponential function models repeated multiplication. The expression a(b)* means “a” is
multiplied by “b" a total of x times. An exponential function can also represent percent scenarios.

15.1In the expression 500(1.2), multiplying 500 by 1.2 increases 500 by %.
16.lin the expression 30(0.9), multiplying 30 by 0.9 decreases 30 by %.

17 1A video has been viewed 24 times and the views increase by 50% every hour. After 1 hour, it has
24(1.5) views. After 2 hours, it has 24(1.5)(1.5) or 24(1.5)? views.

a. After 3 hours, it has views. b. After h hours, it has views.

18.Ihe previous scenario can be modeled by a function: V = 24(1.5)", if Vis the number of views after h
hours. Suppose a business earns a profit of $700 this month and their profit is projected to double
every month. Write a function that models the profit, P, after m months of doubling.

19.1a savings account has an initial value of $1,200 and grows by 4% each year. Write a function that
models the value of the account, V, after it has been growing for t years.

20.1a painting is worth $4,000 in 2020 and its value increases by 12% each year.

a. Write a function, p(t), that models the painting’s value t years after 2020.

b. Graph the function on a graphing calculator and use the graph to determine when the
painting will be worth $7,000. To do this, graph the 2 functions below and find their
intersection point. Round to the nearest year.

y, = 4000(1.12)*

y, = 7000

21 A caris bought for $27,000 in 2010 and decreases in value by 8% per year. It is eventually sold to
someone else for $21,000. In what year was it sold for $21,000? Use a graphing calculator.

© Alex Joujan, 2025 | summitmath.com!
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GUIDED DISCOVERY SCENARIOS!

Answer Key

1.1

increase: multiplying by 1.5 makes the
y-values increase as x increases

decrease: multiplying by 0.5 makes the

1.1

k=2 - y=a(b)+2
plugin (1,11) and (3, 3)

M=ab)'+2 - a=%
1

3=a(b)3+2—>a=b

2 L L
3 2

F=E—> 9" =1 b =g ->b==%%
b= % because “b” can't be negative.

Multiplying by a negative number repeatedly
does not produce a continuous curve.

y=27(%)x+2

3

a=%!—> a=27/

k=4 ->y=a(b)+4
plugin (4,16) and (1,5.5)

2.1
y-values decrease as x increases
3. 0<b<1
M decay (0.98 <1) b. growth (1.02>1)
h c. growth (2.3>1)
a. growth (0.6 + 0.6 — 1.2)
5! b. decay (1— 0.3 - 0.7)
c. decay (2—15 — 0.5)
a. growth b. decay
_—/ \
a. b =0.5; multiplying by 0.5 makes the y-
values decrease
\ q ,’
\ L 1
7. i
REELEE
a. x* =50x% > x* =25 > x =25
8.l b. 54x = 2x™2 > 2/x =x"? > 2/x = )%
5273 =1- x3=%—> x=%
a. k = 3 (itis the horizontal asymptote)
b.1=a(b)3—>a=bl 7=a(b)5—>a:§
. b=4b’>b =45b=42(b=2
9| because “b” can't be negative. Multiplying
by a negative number repeatedly does not
produce a continuous curve)
_1 — 1oy
d.a—8 e.y—8(2) +3
12 12 1
7 N
o 3. X b Ee a1
i 61,2 100 1 _, 100
“T'875 B R

16=a(b)4+4—>a=%
121 5.5=a(b) +4 > a=%
1.5 12 4 ]
— =—7->15"=12b 5b"=8->b=2
" b s s
az'T!—> a:Z y=Z(2)X+4
24="5 - 24b° =2
b
7=ab’ > 5=a
24> =L 5 2465 =7 - b° = -
13.1 _? - = g —m
5 _ 1 1
a=12—>a=iz—>a=%—>a:28
b 1 1
() 4
y=a(b)* -3
plugin (=5,15) and (—=3,-1)
15=a(b)™> =3 > a=18b"
—1=a(b)3—-3 > a=2b’
5 3 2 _ 1 1
14.1 18b” =2b" - b =9~ b=1i§
b must be positive — b=?
3
— K3 _ 5 (] 2
a—2b —>a—2(?x) —)a_ﬁ
2 (1
r=3(3) -3
15.! 20%
16.! 10%
17! a. 24(1.5)° b. 24(1.5)"
18 P=700(2)"
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GUIDED DISCOVERY SCENARIOS
Section 5

Compound Interest

Use this page for taking notes or anything else that helps you learn.
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GUIDED DISCOVERY SCENARIOS! Unit 7 | Section 5

Introduction to Compound Interest

When a scenario involves “simple interest,” the interest is added once a year. For example, if a $1,000
investment has an interest rate of 4%, its value will increase 4% per year. How much does it earn if it
is in the account for only 6 months? 2%? If the interest is only added at the year’s end, the investment
earns nothing if it is taken out of the account earlier. If that seems unfair, you will be relieved to know
that interest is usually added more often than once a year.

1.IFor example, suppose a yearly interest rate is 4%, but it is added to the account 4 times a year. In this
case, the 4% gets split into 4 equal parts of 1% each. Four times a year, the account value increases by
1%. This method of splitting a yearly interest rate into smaller parts is called compounding.
a. If theyearly interest rate is 8% and the interest is added to the account 4 times per year,
by what percent does the account increase each time interest is added?

b. If the interest rate is 3% per year and the interest is added 12 times per year, by what
percent does the account increase each time?

2. IHow many times per year is interest added to the account if it is compounded as shown?

a. daily b. quarterly c. weekly d. hourly

3.1$20,000 is invested at an annual interest rate of 12%, compounded monthly.

a. What is the investment’s value after 1 month?

b. What is the investment’s value after 3 months?

4, !$24,000 is invested at an annual interest rate of 8%, compounded weekly. What is the balance after
20 weeks?

5.1an investment of $13,500 has an annual interest rate of 6.45%, compounded quarterly. What is the
balance after 2.5 years?

© Alex Joujan, 2025 | summitmath.com!
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GUIDED DISCOVERY SCENARIOS! Unit 7 | Section 5
6.When interest is compounded n times per year, the value of an initial investment after t years can be
modeled by the formula shown.

nt
V=P (1 + %) V = account'’s after t years

P = (initial value)

r = annual interest (as a decimal)

t= in years

n = number of times the interest is each year

7.1$10,000 is invested at an annual interest rate of 4.2%, compounded monthly. What is the balance

after 5 years?

8.1An initial investment of $1,000 has a yearly interest rate of 6% per year, compounded quarterly.

a. What is the value of the account after 1year?

b. By what percent does the account increase after 1year?

9.1fa yearly interest rate is 6%, but it is compounded monthly, the account increases by a little more
than 6% each year. Why does this happen?

10.1$4,000 is invested in an account with interest compounded weekly. It grows to $6,000 in 3 years.
What was the interest rate? Round to the nearest tenth of a percent.

Continuously Compounded Interest

11.When interest is compounded n times per year, the effect is different for different n-values. Make a
guess. Is it better to compound the interest 4 times or 40 times per year?

© Alex Joujan, 2025 | summitmath.com!
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GUIDED DISCOVERY SCENARIOS!

Answer Key

1.1

a. 0.08 +4=0.02->2%
b. 0.03 +12 = 0.0025 - 0.25%

13.1

8760(1)

n=24-365 - $2.72

1(1+ 5760)

14.1

e=272 e=272

15.!

V=value P=principle r=rate t=time

16.!

a. 0.3-30% b. 0.06>6% c. 4.03%

17.!

V= 8,000e©00G) 5 $§11352.54

18.!

1
V = 200,000e©%®GE) - $200043.84
V = 200,000e(0-08)Q0) 5 $990,606.48

19.1

V = 125,000e(0-059G3-8) _5 4155 230.91

20.!

Solve: 25009028 = 5000
Find the intersection of y = 25000928t
and y = 5000 — (24.755, 5000)
It will double in 24.8 years.

21!

Solve: 2500e09%8t = 300000236
Find the intersection of y = 25000028t
and y = 3000e%023¢t — (41.437,7976.65)
Kyle's account will be larger than Linda's
after 41.4 years.

22

Solve two separate equations.
Equation 1: 6500e°937t = 10000
Find the intersection of
y = 6500693t and y = 10000
— (11.046,10000) — t=11.046years
Equation 2: 7150e%0308 = 10000
Find the intersection of

y = 7150e%:9308t and y = 10000
— (10.892,10000) — t=10.892 years
11.046 —10.892 = 0.154 years
0.154(365) = 56 days
Joni reaches $10,000 first by 56 days.

21| a.365 b.4 ¢ 52 d. 24-365-28,760
a. 0.12+12 = 0.01 - it grows 1% per month
3.1 20000(1.01) — $20,200
b. 20000(1.01)> — $20,606.02
0.08\%
4.1 =0
24000 (14+755-) - $24,749.35
2.5yearsis2.5-4 — 10 quarters
5.1 10
13500 (1+ O'Of45) > $15,841.82
6l V =value P = principle r=rate
h t=time n = compounded
12)(5)
741 10000 (1+ %) > $12,332.26
@M
2. 1000 (1 +%) > $1,061.36
8.1
b. W - 0.06136 - 6.14%
Each month, the account increases in value
by % of 6%. When the interest is added,
9.! the monthly growth increases as well
because the interest added each month also
grows by 1 of 6%.
12
623
4000 (115 6+ 5) = 6000
r I 156
10.1 —>(2+§) —1.5—>1+§— \/ﬁ
~5= BA5 —1- r=52(0.0026)
- r=0.1353 —» therateis13.5%
1.1 40 times
12.1] a. $10613.64 b. $10617.89  c. $10618.32

23.1

_ ¢ _ L nt
a. V=P(+r) b. V—P(1+n)
c. V=Ppe't
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GUIDED DISCOVERY SCENARIOS
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