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High School Math

Curriculum Sample

What future do you envision for your student? Straight-A student? Valedictorian?
Stanford or Harvard graduate? Successful doctor or engineer?

Our strong math curriculum can help your student reach his or her goals!

A Grade Ahead'’s math program introduces and builds upon math concepts every week to strengthen
your child’s math capabilities over time.

But we don't stop there! We understand the value of logic, critical thinking, and problem-solving skills,
and we introduce your child to real-world situations through word problems and interactive activities.

We make it easy to implement at home! Here's how it works:

1. Learn a lesson: New topics are introduced each week. (Older students can teach themselves
with our easy-to-understand lesson. Younger students may need to be assisted by a parent.)

2. Complete two days of homework exercises. (Select the time and place to complete the
homework around your schedule.)

3. Also complete four days of numerical drills to practice speed and accuracy.
4. Checl your student’s success with the answers provided.

5. Enter scores in our Parent Portal to follow your student’s achievements.

Want to see how A Grade

Ahead works first-hand?

We have attached an entire lesson and
one day’s worth of homework for you to
print out and try.

N4

Register online today!

Questions? Call 866.628.4628, chat at enrichmentathome.com,
or email enrichmentathome@agradeahead.com.
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Lesson Booklet Sample
High School Math

Print it out and try it!

. . Questions? Call 866.628.4628, chat at enrichmentathome.com
v 1 / enrichmentathome.com,
Register online today! @ ooooo il enrichmentathome®@agradeahead.com.
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Week: 14 Examples — HS Math A2: Weeks 1-24; Pre-Calc: Weeks 25-48

1
Radicals & Complex Numbers Student Goals:

‘/ | will know the definition and first
four powers of the imaginary unit.

[ ] Teaching Tip: The review material on this page
is provided only as a resource for students. Do not
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go over it in class unless a student cannot solve : I will be able to complete
1
1
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1
1
1
1
1

operations that involve imaginary
or complex numbers.

the radical and imaginary unit problems correctly
due to exponent issues.

‘/ | will be able to find the imaginary

A. Exponent and Radical Review roots of a quadratic equation.

Operations with polynomials and complex numbers require the correct use of exponents and radicals.
The rules that students have covered previously are given below for students to review as needed.

Rules Formula / Explanation Example
Product of Powers PTY Xm-xn = xm*n 3%-32=36+*2=37
Power of a Product PTY (xy)m = xmym (2x3)* = 24-34
m 6
Quotient of Powers PTY X xmm = 02
x" 2
X" 130 3°
Power of a Quotient PTY X i X = —
yi ym | 5 53
Zero Exponent THM POy all real numbers b such that 1 4530 = 4
For all real numbers n and x such
Negative Exponent Theorem -n 1 7'2 A
thatx # 0, x =, 2
n 7
X
Power Rule (xm)n = xmn (23)4 = 2634 = 212
. For all integers m and n and for all
The Rational Exponent real numbers x > 0 (3) 1 1
Theorem ’ 2 3.2 4.3 4.3
(M _d 1m T 24 (2°) (2%) 2
x T (x)" (x™) X

Although exponents include radical operations, radicals have several additional rules, as well.

Taking an even-numbered

root of... Will result in... Example
[.2
: ; 9 '3,
a positive number positive and negative solutions x X f
Y16 -2
zero 1 solution (0) \/6 0; ‘\3/6 0
, . J2 +; 416

a negative number no real solutions

Questions? Call 866.628.4628, chat at enrichmentathome.com,
or email enrichmentathome@agradeahead.com.

Register online today!
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Week: 14 Examples — HS Math A2: Weeks 1-24; Pre-Calc: Weeks 25-48

B. Imaginary & Complex Numbers Day 1 Q1-2 & 5-6

The Imaginary Unit

Taking a square root of a negative number is not possible using only real numbers; however, there are
some math processes that require taking the square root of a negative number. To make that happen,
mathematicians use the imaginary unit, i.

i=-1

Even though i is not a real number, it follows the same rules as real numbers when it comes to operations
(multiplication, division, addition, etc.). Simply treat it as a variable that always has the same value (like
7).

Vs Example: i +i=2i=2./-1

.-

P Example: i—i=0

.‘:.:.l.

_}::E'r Example: 14i

43 2i

H-:" Example: (i )?= (\/-;1)2 =-1

.-_I_-:"' Example: .[-56 [(-1)(56) /56 2i14

The second to last example above shows how it is possible to find the powers of i using regular solving
methods; however, it is useful to have the first four memorized.

Powers of i to Know How to Find Them
i= -1 Definition of i
PP (i)2=(J-1)% =-1
=i (i)% = ()(0) = (-1)(0) = -i
i*=1 (i) = ()®) = (-1)(-1) =1

Complex Numbers Day 1 Q8-9

By definition, a complex number is any number that involves the imaginary unit, i. The standard form of a
complex number is a + bi where a and b are real numbers, and b # 0.

With a + bi, if... the number will become... Example
a=0 a pure imaginary number 1.7i; 12i; -2i
b=0 a rea_l number (not complex or 12: -201: 05
imaginary at all)
a#0,andb#0 a complex number 4+ 3i; 17 —4i; -3 +10.8i

Questions? Call 866.628.4628, chat at enrichmentathome.com,
or email enrichmentathome@agradeahead.com.

Register online today!



http://athome.agradeahead.com
https://register.agradeahead.com/
http://enrichmentathome.com
mailto:enrichmentathome%40agradeahead.com?subject=
https://register.agradeahead.com/

Week: 14 Examples — HS Math A2: Weeks 1-24; Pre-Calc: Weeks 25-48

Complex Solutions to Quadratic Equations Day 1 Q11-14; 19-20

Previously, when finding roots to a parabola, if the discriminant was negative, there was no real solution.
Now, when the discriminant is negative, there will be two imaginary roots.

Standard Form: ax2+bx+c=0
_ -b.\b%> 4ac
Quadratic Formula:  x
2a
Discriminant: b2 — 4ac
If the discriminant is... there will be...
>0 2 real roots
=0 1 real root
<0 2 imaginary roots
{,J Example: Determine the type and number of solutions of the given equation using the
ji: discriminant. Then find all solutions, real and imaginary.
x2=-2x-8
x2+2x+8=0
b2 — 4ac = 22 — 4(1)(8) = -28 Find the discriminant.
2 imaginary roots
2. /28 -2.iJ28 -2.2i7
2(1) 2 2
x -1: I\/7
_ (( Example: Find the zeros of f(x) = 5x° — 4x2 + 7x — 8 given that f(1) = 0.

Since the degree of the equation is 3, there will be 3 roots or zeros. Factor out the
solution given (f(1) =0 : x=1 : x—1 = 0) with polynomial division or synthetic
division. Then, use factoring or the quadratic formula to find the remaining roots.

Synthetic Division: Polynomial Division:
: 5x% + X + 8
5 -4 7 -8 3 >
1 5 1 I8 x=1 |5X —4x°+7x-8
: -(5x3 — 5x%)
5 1 8 |0 X% + 7x
-(x2— X)
8x -8
f(x) = (x = 1)(5x% + x + 8 -(8x - 8)
(x) = (x = 1) ) =5
2
-1-y17 4(5)(8) - /159 -1:i /159
2(5) 10 10
-1 iy 159
1, —
10

. . Questions? Call 866.628.4628, chat at enrichmentathome.com
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Register online today! or email enrichmentathome@agradeahead.com.
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Week: 14 Examples — HS Math A2: Weeks 1-24; Pre-Calc: Weeks 25-48

Note: There are always n roots for a polynomial of degree n. Some
roots may be imaginary.

Note: If a + bi is a root of a polynomial with real coefficients, then
a— biis also a root.

>

—

Note: The sum/difference of complex numbers is done the same way as
if i were a variable. Thatis, (a+bi) : (c+di)=(a : c)+ (b : d)i

(cx Example: Given the following information, determine the polynomial.

-

Degree 3
f(11)=0
f(2-5i)=0

Given that 2 — 5i is a zero, we also know that 2 + 5i is a zero. Therefore,

f(x) = (x = 11)(x = (2 = 5i))(x — (2 + 5i))
= (x — 11)(x + (-2 + 5i))(x + (-2 — 5i))
= (x = 11)(X2 + (X)(-2 = 5i) + (-2 + 5i)(x) + (-2 + 5i)(-2 — 5i))
= (x — 11)(x% = 2x — 5ix — 2X + 5ix + ((-2)(-2) + (-2)(-5i) + (5i)(-2) + (5i)(-5i)))
= (x — 11)(X2 — 4x + (4 + 10i — 10i + 25))
= (x — 11)(x% — 4x + 29)
= ()(x2) + (x)(-4x) + (x)(29) + (-11)(x?) + (-11)(-4x) + (-11)(29)
=x3 = 4x2 + 29x — 11x2 + 44x — 319
f(x) = x3 — 15x2 + 73x — 319

Note: Multiple answers are possible for any problem like the one shown above
because if we multiply the polynomial by any non-zero constant, c, the zeros will

i remain the same.

f(x) = c(x — 11)(x — (2 = 5i))(x — (2 + 5i))

Setting f(x) = 0 and solving for x will result in the same roots originally given and
therefore any multiple of f(x) = x3 — 15x? + 73x — 319 is acceptable.

Note: The perfect square trinomial pattern and difference of squares pattern
can be used with complex numbers; however, the complex number has to be
i the same. For example, (x — (2 + 3i))(x + (2 + 3i)) works for the difference of
squares, but (x — (2 + 3i))(x + (2 — 3i)) does not.

. . Questions? Call 866.628.4628, chat at enrichmentathome.com
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Register online today! or email enrichmentathome@agradeahead.com.
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Week: 14 — Day 1 HS Math Algebra 2: Weeks 1-24; Pre-Calc: Weeks 25-48

Date: Start Time: End Time:
Score: /21

You may use a calculator unless otherwise indicated.

Simplify each radical and write it in terms of the imaginary unit, i.

1. \/ -81 2. \ -24

A
N e e e e e e, e e, e, e, e, —m——————— - ——

i 5 21 6. B+ :
7. i@i+) 8. (i+1)i-1) E
i 9. (i+1)(i+1) 10. (i—=1)i—-1) i

. . Questions? Call 866.628.4628, chat at enrichmentathome.com
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Week: 14 — Day 1 HS Math Algebra 2: Weeks 1-24; Pre-Cale: Weeks 25-48

Find the roots, real and imaginary, using synthetic division if needed.

11-12. f(x)=2x3 + 3x2+ 9x + 8; f(-1)=0 13-14. b(x) = x3 — 2x2 + 14x

15-16. f(x) = x5 + 2x% — 50x + 117; (x + 9) 17-18. f(x) = 2x3 — 15x2 + 34x — 21; (x—1)

. . Questions? Call 866.628.4628, chat at enrichmentathome.com
v | / ,
Register online today! @ or email enrichmentathome@agradeahead.com.
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Week: 14 — Day 1 HS Math Algebra 2: Weeks 1-24; Pre-Calc: Weeks 25-48

Determine the polynomial with the information given. More than one answer is possible.

19. Degree 3
f1-2i)=0
f(3)=0

20. Degree 4

h(0)=0
h(i) = 0
h(-3)=0

21. Degree 3
fe-i)=0
f(7)=0
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f = = = e = e e e e e e e e e e e e e e e e e = e = = e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o e = = -
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Week: 14 Answers — HS Math Algebra 2: Weeks 1-24; Pre-Calc: Weeks 25-48

Week: 14 — Day 1
1) 9i[J/-81 J1)81) 91 9i] 2)  2i6[J-24 [(-1)(24) 2i6]
5i2[J50 [(-1)(50) 5i2] 4)  1i[J-121 J@1x121) 11i]

2[7 =1 (-1)2)=-2] 6)  O[°=(?)0)= (1)) =-;-i+i=0]
-3 [i(2i +i) =i(3i) = 3i% = (3)(-1) =-3]
-2 [Use the difference of squares: (i+ 1)(i—1)=i2—1=-1-1=-2]
2i [Use the perfect square trinomial: (i+ 12 =2+ 2i+1=-1+2i + 1 = 2i]
10) -2i [Use the perfect square trinomial: (i— 12 =2 - 2i + 1 = -1 - 2i + 1 = -2i]
For questions 11-18, one point is given for correctly factoring out the first root, and the second point is for finding the
remaining two roots. Examples are given.

O©oo~N O W
—_—— = =

-1-3iy7
11-12) x=-1, 4\/> [Given that f(-1) = 0, (x + 1) is a factor of f(x) and must be factored out using either
synthetic or polynomial long division; using synthetic division,
2 3 9 |8
-1 2 -1 | -8
2 1 8 |0

Thus, f(x) = (x + 1)(2x2 + x + 8); find the remaining zeros by the quadratic equation:

boyb? dac (1) (1)7 42X8) 4. [B3 .[63 4 - 974
2(2) 4 4 4

X
2a

317
4441;4471

13-14) x=0,1-i/13 [Starting by factoring out the GCF; b(x) = x(x? — 2x + 14x); Find the roots of the quadratic
2
b aac (2)-\(27 44) 2. (B

by using the quadratic equation: x

2a 2(1) 2
2.52 J1 2-2iJ13
\/7 1-iy13 and x=0]
2 2
7-i3 , : Ny
15-16) X =-9, 5 [Given that (x + 9) is a factor, we know there is a zeroatx+9=0  x =-9; Divide x® +
2x2 —50x + 117 by x + 9 to get x? — 7x + 13; Because the remaining factor will not factor over the integers,
_ N -b-\b% 4ac
we must use the quadratic formula to solve for the remaining zeros; x BT e—
a

(TR 4(18) 7.3 7.3 A i3,
2 2

2(1) 2
17-18) x=1, % 3 [Given that (x - 1) is a factor, we know there is a zero at x — 1 = 0;

x=1; Divide 2x% — 15x2 + 34x — 21 byx—1toget2x2—‘|3x+21,then2x2—13x+21 =
(2x = 7)(x — 3); Solving for zeros, 2x — 7 =0; x = % andx—-3=0 = x=3]

For questions 19-21, students could give the function provided as an answer or any variation where all parts of the
equation are multiplied by the same constant. Examples are given.
19) f(x) = x2 = 5x% + 11x— 15 [Given f(1 — 2i) = 0, we know that f(1 + 2i) is also a root;
f(x)= (x = (1 = 2))(x = (1 + 2i))(x = 3) = (x = 1 + 2i)(x = 1 = 2i)(x = 3) = (x*> — 2x + 5)(x — 3) =
X2 = 5x% + 11x — 15; the general solution is f(x) = c(x3 —5x% + 11x — 15) where c is a non-zero constant.]

. . Questions? Call 866.628.4628, chat at enrichmentathome.com
v | / ,
Register online today! or email enrichmentathome@agradeahead.com.
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Week: 14 Answers — HS Math Algebra 2: Weeks 1-24; Pre-Calc: Weeks 25-48

20)  h(x)=x*+3x> + x? + 3x [Given h(i) = 0, we know that h(-i) is also a root;
h(x) = x(x —i)(x +i)(x + 3) = x* +3x3 + X2 + 3x; the general solution is h(x) = c(x4 +3xC+x% + 3x) where ¢
is a non-zero constant.]

21) f(x) = x3 — 11x? + 33x — 35 [Given that f(2 —i) = 0, we know that f(2 + i) is also a root.

f(x) = (x = 7)(x = (2 = D))(x = (2 + i)); f(X) = (x = 7)(X? — 4x + 5); f(x) = x° — 11x* + 33x — 35; The general
solution is f(x) = ¢( x3 = 11x% + 33x — 35) where c is a non-zero constant.]

Questions? Call 866.628.4628, chat at enrichmentathome.com,
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Now, more than ever, kids need supplemental education!

A Grade Ahead’s Enrichment at Home program makes it easy for you to help your students get caught up
—and even stay ahead of —their peers. Our students are top performers at the heads of their classes who
getinto lvy League schools and perform well on standardized tests. They reach their goals of becoming
doctors, engineers, and other well-paid professionals.

Why Enrichment at Home?

1. Our curriculum is outstanding, with clear lessons and worksheets that are challenging and
interesting. They are not boring and repetitive like some other programs.

2. Our parents love us, with more than 90% referring us to their friends and families year after

year. See what real parents are saying in “Our Results”.

3. It’s flexible. You decide what curriculum your child needs and when to complete the lessons
and worksheets.

4. It's cost-effective. We provide everything you need to implement our enrichment program,
starting at $50 per month, with many discount
options offered.

Build Your Own Program

Whether your child is ahead of his or her peers or has some
catching up to do, the Enrichment at Home program allows
you to select the lessons your child will receive. By reviewing our
curriculum calendar, you can look at each month’s topics and decide what is
best for your child. Visit our Math or English web pages, and choose the grade
you want to review. You will find the details on the right-hand side. When registering,
you can specify which month you want to receive. If your student is on pace with his or

her peers, simply register, and we will send you the current month of curriculum. We can always make
adjustments if the work is too hard or too easy.

Is your student ready to join the 25,000 other students

who have benefited from our pragmatic, effective approach?
Register today to see what A Grade Ahead can do for your family.

Questions? Call 866.628.4628, chat at enrichmentathome.com,
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Register online today! online toda or email enrichmentathome@agradeahead.com.
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