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RADICAL MANIPULATION
Radicals, or “roots”, are the opposite operation of exponents. This means that you can undo an exponent with a
radical, and vice versa. It’s like the inverse relation that multiplication and division have, or addition and
subtraction.
Their relation is:
√9 = 3
32 = 9 →
33 = 27

3

→

√27 = 3

Radicals can also be written in power form.
1
√9 = 3 →
√9 = 9 2 = 3
3

1

3

→

√27 = 3

√27 = 27 3 = 3

For example with the radical √9 . It contains an index but it is

an

“invisible” 2. That's where square root comes from. If something is squared it is doubled (multiplied by itself).
Whenever the index is larger than 2, we write the number in the index space. The index is used as the
denominator for the radicand’s power. The numerator comes from the power the radicand is to. So for √9 has
an index of 2 and the radicand has a power of 1 (because a plain number always has an “invisible” power).
1
Fraction of the power becomes 21 -> 9 2 .
Properties
Remember the exponential property (ab)n = an bn and ( ba )n =
n

√ab = √a × √b and
n

n

n

√

a
b

=

n

√a
n
√b

an
bn

. This is similar with Radicals.

Simplifying
Not all radicals have nice whole numbers. If we try to solve √8 we don’t get a nice whole number answer. We
can estimate using radicals around √8 with √4 and √9 . We know √4 = 2 and √9 = 3 , so √8 is a number
between 2 and 3. We can get more specific with this. The radical, √8 , has factors of √4 × √2 . √4 can simplify
to 2 so 2 × √2 = √8
√8
√4 × √2
2 × √2
2√2
Another example is with √200
√200
√2 × √100
√2 × 10
10√2

There is no 1 way to simplify a radical. We just have to
take out small squares until we can’t anymore
√200
√4 × √50
2 × √25 × √2

2 × 5 × √2
10√2
With different roots it is still the same process. Such as with cubic roots (where the index equals 3) we take out
perfect cubes.
√3 16
√3 8 × √3 2
3
2 × √2
3
2√2

It’s definitely better to know your perfect squares so that they are more easily recognized. It will save you a lot of
trouble to be familiar with them. Here are the perfect squares of numbers 1-15:
12 = 1

22 = 4

32 = 9

42 = 16

52 = 25

62 = 36

72 = 49

82 = 64

92 = 81

102 = 100

112 = 121

122 = 144

132 = 169

142 = 196

152 = 225

Good work! Now here's some practice.
Practice problems
1.
2.
3.
Answers

√12
√20
√27

4.
5.
6.

√50
√72
2√98

7.
8.
9.

− 3√150
− 2√162
5√288

POINTS, LINES, RAYS, & ANGLES
Points, lines, rays, and angles are basics of geometry. Each element helps create shapes and 3D models.
Points
A point is an exact location. It’s location can be written as a coordinate. (which is a point in the coordinate
plane). Ex: point A (on the graph to the right) has a location of (2,3) which is 2 units right on the x-axis and 3
units up on the y-axis. Points don’t have to have a coordinate location but have a relative location such as point
B. Point B is to the left of ΔEF G . Notation for points is a lowercase or uppercase letter near the designated
point.

Lines
There are 2 types of lines: line segments and lines.
AL
 ine segmentis a line that starts at one specific point and ends at another specific point. (the points can’t be
the same) Lines are finite; they start and stop. Notation for line segments is written under the line segment.

AL
 ine has a straight path between 2 points BUT doesn’t stop at the points. The line extends past both of these
points. Lines can hold more than 2 points but 2 points are required to draw a straight path between them. The
arrows on either side represent that the line goes on forever but we drew part of the line. Notation for lines
written under the line.

Rays
AR
 ay is a combination of a line segment and a line. A ray is a line segment on one end and a line on the other
end. Notation for rays written under the ray.

Angles
An Angle is 2 rays combined at the point. The combined point where the rays meet is called a vertex. Notation
for angles are a ∠ sign with 3 points in order with the vertex point in the middle. Ex: ∠JIK .

Lets try to identify each one.
Practice problems

Identify 3 points, 3 line segments, 2 rays, and 2 angles with correct notation in the figure above.
Answers

DISTANCE, MIDPOINT & SLOPE
All these terms relate to the coordinate plane.
Distance
Distance is easy to find on coordinate planes when line segments are horizontal or vertical lines parallel with the
x and y-axis. But if they are at different angles, how do we find out distance? We use the distance formula:

√(x

2

− x1 )2 + (y 2 − y 1 )2 . (x1 , y 1 ) and (x2 , y 2 ) are defined with subscripts (a number below and right of a

variable to identify different types of variables) as the end coordinate points of the line segments.
Ex:

√(x − x ) + (y
= √(4 − 1) + (4 − 2)
= √(3) + (2)
√

Distance =

2

2

1

2

2

2

− y 1 )2

2

2

= 9+4
= √13
= 5

Midpoint
Midpoint is a point equidistant from the endpoints of a line segment. Similarly with distance, midpoint can be
easily found when line segments are horizontal or vertical lines parallel with the x and y-axis, but not when the
x +x y +y
lines are on different angles. To find the midpoint use: ( 1 2 2 , 1 2 2 ) .
Ex.
x +x

Midpoint = ( 1 2 2 ,
2+4
= ( 1+4
2 , 2 )
5 6
= ( 2, 2)
= (2.5, 3)

y 1 +y 2
2 )

Slope
The s lopeof a line is the steepness measured by the x and y-axis. The steepness can be negative or positive. It
reads from left to right, so if the line starts at the left bottom and goes to the right top, it is a positive slope. If the
line starts from the left top and goes to the right bottom, it is a negative slope. The formula for it comes from
y 2 −y 1
rise (how many y units up/down) over run (how many x units left/right). Slope = rise
run = x −x
2

1

Ex:
Slope =
=
=

y 2 −y 1
x2 −x1
4−2
4−1
2
3

For these concepts, the lines may not be line segments and be lines that go on forever, so we will have to identify
the specific coordinates the line has. Lets practice!
Practice problems
For the red and blue line segments on the graph find
the distance, midpoint and slope of each.

Answers

COMPLETING THE SQUARE
Normally, most quadratic equations in standard form ( ax2 + bx + c = 0 ) are solvable with
1. Factoring
2. Doing a square root (only if b = 0)
2
3. Using the Quadratic formula ( −b±√b −4ac )
2a

But how we solve x2 + 8x + 12 ?
We can’t factor or do a square root. Maybe the quadratic formula but there’s got to be another way.
Let’s introduce another method, C
 ompleting the square(it’s not as long as the Quadratic formula process).
2

The p erfect square form is x 2 + bx + b4 +c -

b2
4

(where a = 1, so it’s not written). It comes from ax2 + bx + c like

this:
x2 + bx + c
( x2+ bx ) + c
(x2+ bx +
(x +

b2
4

) + c -

b 2
b2
2 ) + c - 4

b2
4

grouping the 1st 2 terms
adding & subtracting

b2
4

so the equation has the same value

But what if a doesn’t equal 1? We then must factor out the a coefficient:
ax2 + bx + c
a (x2+ ab x)  + c
a (x2+ ab x
(x +

b2
4a2

) + c -

b 2
b2
2a ) + c - 4a

b2
4a

Using this concept of a perfect square, we can convert a quadratic polynomial in the form ax2 + bx + c
(standard form), into vertex form into a(x-h)2 +k  (vertex form).
So let’s go back to x2 + 8x + 12 :
Instead of factoring the polynomial (which we cannot), we can try to create a perfect square.
Let’s add 16 to the polynomial --- remember to subtract a 16 afterwards!!
(x2 + 8x + 16) + 12 − 16
= (x2 + 8x + 16) − 4
= (x2 + 8x + 16) − 4
= (x + 4) 2 − 4

Notice that we can rewrite (x2 + 8x + 16) as (x+4)2

Why is this useful? Well, let’s say we were to solve for the roots of this function, or in other words set the
polynomial equal to 0:
x2 + 8x + 12 = 0
(x + 4) 2 − 4 = 0
(x + 4) 2 = 4
(x + 4) = ± 2
x=±2-4
x = -6, -2
Now, we can find x!
We can actually get the quadratic formula by completing the square:
ax2 + bx + c = 0
ax2+ bx = -c
a (x2 + ab x ) = -c

b2
4a2 )
b 2
−4ac
2a ) = 4a2

(x2 + ab x +
(x +
(x +

b
2a

)=

√

=
+

−c
a
b2
4a2

+

b2
4a2

2

b − 4ac
4a2

2
− 4ac
b
x = ±√b 2a
- 2a

Thus, we have shown that given ax2 + bx + c = 0 ,
x =

−b ±√b2 − 4ac
2a

, which is the quadratic formula

Good job! You now know the quadratic formula, factoring, and completing the square as options to factor and
find the missing variable!
Here is some Practice!
Practice problems
1.
2.

x2 + 8x + 15
x2 + 6x + 2

3.
4.

2x2 + 18x + 4
4x2 − 8x + 1

5.

4x2 + 4x + 5

https://mathbitsnotebook.com/Algebra1/Quadratics/QDCompSqPractice.html
https://www.germanna.edu/wp-content/uploads/tutoring/handouts/Completing-the-Square.pdf
Answers

TRANSFORMATIONS
Transformations are changes to the original or parent function. It tweaks the parent function so it is different
but also still resembles the same traits as the parent function. The following are some examples of parent
functions.

A person would tweak these functions to be different from the parent function but still represent them. For
example, the parent function of a quadratic is f (x) = x2 . Usually during math you wouldn’t encounter the
parent function but you would receive variations or transformations of the parent function like − x2 + 4x + 5 .
This equation would still be a parabola and have a similar shape to the parent function but it would be
different. It received transformations to make it different.
There are 4 different kinds of transformations: translation, rotation, dilations, and reflection.
Transformations have rules that must be followed. These rules are the easier ones.
(Note: f (x) = the function)

Rules
f (x) + b
shifts the function b units upward.
Ex: x2 + 3

f (x) − b
shifts the function b units downward.
Ex: x2 − 3

f (x + b)
shifts the function b units to the left.
Ex: (x + 2)2 + 3

f (x − b)
shifts the function b units to the right.
Ex: (x − 2)2 + 3

− f (x)
reflects the function in the x-axis.
Ex: − (x − 2)2 + 3

f (− x)
reflects the function in the y-axis.
Ex: (− x − 2)2 + 3

a f (x)
Creates vertical stretch or compression
If a > 1 , then graph stretches vertically
If 0 < a < 1 , then graph is compressed vertically
Ex: 2(x)2

f (bx)
Creates horizontal stretch or compression
If b > 1 , then graph comprises horizontally
If 0 < b < 1 , then graph stretches horizontally
Ex: ( 21 x)2

Rotations
Usually when given a problem, they will ask you to rotate counterclockwise by either 90°, 180°, or 270°.
To rotate a shape or function, take the points that you already know and rotate it according to these following
rules.
Type of rotation

Original point

Rotated point

counterclockwise 90°

(x, y)

(-y, x)

counterclockwise 180°

(x, y)

(-x, -y)

counterclockwise 270°

(x, y)

(y, -x)

Dilations
A dilation is a transformation that produces the same shape but a different size. It must have a center of dilation.
This is a fixed point that the shape would dilate around. Most likely the center of dilation would be around the
origin or (0, 0).
An Enlargement creates a bigger image. This is created by multiplying each coordinate by factor.

A Reduction creates a smaller image with the same process.

Reflection
Some of these rules were already talked about earlier. These are the only rules you need to know for reflection.

Some reflections are not over the x or y-axis but over a x or y line (Ex: x=3). For these we need to find the
difference from each point to the reflections line to reflect correctly.

For this example, the black triangle was reflected over x=1.5 to get the purple triangle. When doing this by hand,
each distance from each point to the reflection line needs to be equal to the corresponding triangle point. For
the black triangle there were 3 different distances from the reflection line.
Writing Transformations
(Note: Make sure to write transformations in the following order because sometimes the order can impact the
outcome of a function.)
1. Start with parentheses (look for possible h
 orizontal shift)
2. Deal with multiplication (stretchingor compressing)
3. Deal with negation (reflection)
4. Deal with addition/subtraction (verticalshift)
Playing around with D
 esmos can personally help us understand how graphs move visually. When you finish
with Desmos, here are some practice problems.

Practice problems

https://www.math-aids.com/cgi/pdf_viewer_4.cgi?script_name=transformation_combined.pl&p_trans=1&p
_rotate=1&p_reflect=1&triangles=1&polygons=1&boxes=1&language=0&memo=&answer=1&x=145&y=25
Answers

ANGLE THEOREMS
Let’s learn some angle theorems! These may seem weird and confusing at first glance, but worry not! Once you
memorize the simple theorems, doing these types of questions will be a breeze.
Here are the types of angles and their theorems that you’ll need to familiarize yourself with:
● Theorem 1: Vertical angles are congruent.
Vertical angles are angles that are opposite of each other formed at the point of intersection of 2 lines.
∠1 is vertical with ∠3 and ∠2 is vertical with ∠4.
So ∠1 is equal to ∠3 and ∠2 is equal to ∠4.

Theorem 2: The exterior angle is the sum of the remote interior angles. This means m∠A =
m∠C + m∠D
Exterior Angles are angles formed when a side of a triangle is extended.
●

So ∠A + ∠B = 180 °

A transversal line (you need to know what this is as well): a line that intersects 2 or more other lines.
● Theorem 3: Corresponding angles formed by parallel lines cut by a transversal are congruent.
Corresponding angles are angles that are in corresponding positions. That may sound confusing, but it just
means they look the same (and they are the same).
The corresponding angles in this figure are (as highlighted):
∠1 & ∠5
∠2 & ∠6
∠3 & ∠7
∠4 & ∠8

Theorem 4: If 2 parallel lines are cut by a transversal, then alternate interior angles are
congruent.
Alternate interior angles are any pair of interior angles that lie on the opposite sides of the transversal.
●

Theorem 5: If 2 parallel lines are cut by a transversal, then same side interior angles are
supplementary.
Same side interior angles are what they sound like. Any pair of interior angles that lie on the same side of the
transversal.
●

For these parallel and transversal lines, we are given one
angle, 108°. To try to find x°, we can use Theorem 3 Corresponding angles formed by parallel lines cut by a
transversal are congruent and the supplementary angle rule.
∠2 and 108° form supplementary angles so ∠2 must be
72° . If ∠2 is known we can figure out x° since ∠2 and
x° are corresponding angles. Applying Theorem 3, ∠2 = x°
and ∠2 = 72° then x° = 72° .

Practice problems
1. x° = ?
2. y° = ?

1. x° = ?
2. y° = ?

1. x° = ?
2. y° = ?

Answers

TRIANGLE CONGRUENCE
There are multiple ways that one can prove that 2 triangles are congruent.
Acronyms
Let’s get familiar with the acronyms used.
“A” means angle
This would mean that you know that an angle on one triangle is the same as another angle on another triangle.
“S” means side
This would mean that a side on one triangle is the same length as a side on another triangle.
Not an acronym but a symbol, ≅ , means congruent.
Combinations of these get us congruence problems. But, not all combinations work. Here is a list of the ones
that work and don’t work:
Valid
●
●
●
●

Not valid
SSS
SAS
ASA
AAS

●
●

AAA
SSA (please be mature)

(note: the corresponding hatches made on the triangles signify which sides/angles are the same. In the first
picture, the sides with 1 line through them mean that those 2 sides are the same. The same goes for angles, in the
picture titled “ASA”, the angles with 2 lines on them signify that those 2 angles are of the same value.)

Writing a Congruence Statement
To make sure we communicate that one triangle is congruent to another triangle, we have to write it’s label in a
certain order.
These triangles are congruent according to SSS, SAS,
ASA, and AAS. Now to label it correctly we need to
correspond each congruent side and angle.

https://www.ck12.org/geometry/triangle-congruen
ce/lesson/Congruent-Triangles-BSC-GEOM/

So ΔABC ≅ ΔDEF

These 2 triangles can be proved congruent with AAS
(angle-angle-side).
Since, ∠R ≅ ∠A , ∠Q ≅ ∠B , and P Q ≅ BC
Then ΔP QR ≅ ΔCBA
(Note:When we wrote out the congruent statement,
each angle of the triangle matched with its congruent
one on the other triangle)
https://www.onlinemath4all.com/images/xtrianglec
ongruenceandsimilarity3.png.pagespeed.ic.IFiTK0N
PPL.png
Now we know more about triangle congruence, let’s practice!

Practice problems

Answers

TRIGONOMETRY
Trigonometry is basically the study of right triangles. It has 3 main functions: Sine (sin), Cosine (cos), and
Tangent (tan). Each has a ratio to solve for missing angles and sides given some information.
Here is a helpful mnemonic to help us remember the ratios for sin, cos, and tan.
SOH CAH TOA
opposite
hypotenuse
adjacent
CAH: cos(θ) = hypotenuse
opposite
TOA: tan(θ) = adjacent

SOH: sin(θ) =

The “opposite” side is the triangle side opposite of the
angle ( θ ) in the trigonometric function.
The “adjacent” side is the triangle side next to the
angle ( θ ) in the trigonometric function.
While, the “hypotenuse” is always the longest triangle side.
Finding the missing side length using SOH CAH TOA
1. Look at the picture on the right. To find “r”, we must
first recognize that side “r” is the hypotenuse of the
triangle and the side of 10m is opposite of the 20° angle
that is given.
2. Using SOH, we get sin (20°) =

10
r

3. Rewriting the equation to solve for r, we get r =

10
sin(20°)

4. Using our calculator r = 29.238m.
Finding an angle using SOH CAH TOA (solving backward)
10
1. Using SOH, we get sin (θ) = 29.238
= .342
2. To solve for θ, we need to use inverse sin ( sin−1 (_) ) and
rewrite the equation into θ = sin-1(.342)
3. Putting sin-1(.342) into the calculator, we get θ = 20 ° (the
same angle we started with)
Solving angle of elevations and depressions
Angle of elevation is when an object is above the level of the observer. It’s the angle between the observer’s
horizontal line of sight and their line of sight up to the object.

Angle of depression is when an object is below the level of the observer. It’s the angle between the observer’s
horizontal line of sight and their line of sight down to the object.

Practice problems

https://mathbitsnotebook.com/G
eometry/Trigonometry/TGElevD
epress.html
Answers

LAW OF SINES
This rule helps solve for unknown angles and sides of non-right triangles.

a
sin A

=

b
sin B

=

c
siin C

a, b, c are the sides
A, B, C are the angles

https://www.mathsisfun.com/algebra/trigsine-law.html
Ex:

https://www.mathsisfun.com/algebra/trig-sine-law.html
In this example, to find the missing side c and angle A, we will use the Law of Sines.
a
b
c
sin A = sin B = siin C
We will plug in all the know values:
a
7
c
sin A = sin 35 = sin 105
Since this law has 2 equal signs, we can separate the equations into 3 parts and individually solve for the
unknowns. First we will solve for side c with sin735 because that part of the equation only has one unknown.
7
c
sin 35 = sin 105
7
c
0.5725 = 0.9659
(7)(0.9659)
0.5725 = c
11.78828 = c
To solve for the 1st part we need to have one unknown. Looking at the triangle again we can see that we can
solve for angle A with the Sum of Interior angle rule which says the sum of all angles in a triangle is equal to
180°.
∠A + ∠B + ∠C = 180°
∠A + 35° + 105° = 180°
∠A = 180° − 35° − 105°
∠A = 40°

Now that we have angle A, we can plug it into the first part to solve for side a.
a
7
sin 40° = 0.5725
(sin 40°)(7)
a = 0.5725
a = 7.8446
We found all the sides and angles
∠A = 40° ∠B = 35° ∠C = 105°
side a = 7.8446 slide b = 7 slide c = 11.78828
This new concept may be a confusing one so let's practice!
Practice problems
Find angle P, angle R, and side p.

https://www.mathsisfun.com/algebra/trig-sine-law.
html
Answer

TWO COLUMN PROOFS
In math, we deal with a lot of theorems, formulas, and properties. For example, we know that the sum of the
angles in a triangle is 180 degrees. We assume these to be true because we’re taught that they’re true, but how do
we know?
Well, a long time ago, someone proved that they were true with logic. We start off with postulates (AKA
axioms) that we assume to be true because they are self-evident from observation. (This is mostly true for
geometry.) We build off of these fundamental postulates. An example of a postulate in Euclidean geometry
(named after Euclid) is the postulate that all right angles are equal. This seems pretty obvious, but we can’t
prove it from just reasoning. Postulates become theorems proved from a chain of reasoning.
In Math 2, we do proofs using 2 columns. One column gives a statement, and another column gives a
justification for why that statement is true.

In a problem, you will be given statements that are true. From those statements, we want to deduce the truth of
other statements.
Even for the simplest of statements, we have to provide a justification.
Example: Prove that A = B when A = 3 and B = 3.
Statements
1. A = 3
2. B = 3
3. A = B

Reasons
1. Given
2. Given
3. Transitive Property

If something is given in the problem, then we have to justify it using the reason “Given”. We used the transitive
property to substitute B in for 3 in the equation A = 3. Even with the simplest of arithmetic, you have to give a
justification. You must also justify that something equals itself with the reflexive property.

Example: Prove that A=A.
Statements
1. A = A

Reasons
Reflexive Property

With the triangle congruence rules we learned, you can prove triangles to be congruent.
Ex: Prove that triangle ABC is congruent to triangle DEF.

Statements
1.
2.
3.
4.

AB = DE
BC = EF
AC = DF
ABC is congruent to DEF

Reasons
1.
2.
3.
4.

Given
Given
Given
SSS

Practice problems

https://jekusakyfa.webkandii.com/write-a-two-column-proof-of-theorem-32-24609of.html

https://www.google.com/url?sa=i&url=https%3A%2F%2Fcalcworkshop.com%2Freasoning-proof%2Ftwo-col
umn-proof%2F&psig=AOvVaw3nW40y5SmLPa3xpJ3MH1pA&ust=1596399476979000&source=images&c
d=vfe&ved=0CAMQjB1qFwoTCIDGgNPp-uoCFQAAAAAdAAAAABAD
Answers

STATISTICS
Here are some terms to familiarize yourself with:
Random Sampling: Usually pertains to a population and is used to get an unbiased and representative sample.
Random sampling can be used to support valid inferences if the sample is representative of the population.
Experimental Probability:Found by repeating an experiment and
observing the outcomes.

Theoretical Probability:Expresses the likelihood that something favorable
will occur.

Conditional Probability and the Rules for Probability
Here are some set operations to know:
Intersection: the intersection of two sets A and B is the set of elements that are common to both set A and set
B. It is denoted by 𝐴 ∩ 𝐵 and is read “A intersection B”
Union: the union of two sets A and B is the set of elements, which are in A or in B, or in both. It is
denoted by 𝐴 ∪ 𝐵, and is read “A union B”
Complement: the complement of the set 𝐴 ∪ 𝐵 is the set of elements that are members of the
universal set 𝑈 but are not in 𝐴 ∪ 𝐵. It is denoted by (𝐴 ∪ 𝐵)’
Conditional Probability:A measure of the probability that an event occurs given that another event has
already occurred. (ex. the probability of someone buying car also buying a vacuum)
Two-way Tables:A two-way table is a visual representation of the possible relationships between two sets of
categorical data. The categories are labeled at the top and the left side of the table, with the frequency (count)

information appearing in the four (or more) interior cells of the table. The "totals" of each row appear at the

right, and the "totals" of each column appear at the bottom.
Independence: when it is said that two events are independent of each other, it means that the probability of
one event occurring does not affect the probability of the other event occurring. Think about it: you rolling a 5
on a dice does not affect you flipping a coin and getting heads.
Joint Probability:the likelihood that two events will occur together.

Marginal Probability: this is the probability of an event without regard to the outcome of another variable.

(Note: Two events must be independent to apply the general multiplication rule.)

Practice problems

https://www.pdffiller.com/484104549--Worksheet-9-2-Math-7Answers

PROJECTILE MOTION
When learning quadratics, one concept that you need to know is projectile motion, which is a form of motion
of an object thrown (or projected) into the air, only for it to come down as a result of gravity. For example,
when someone throws a ball, the curve at which the ball is thrown is calculated using this concept.
Formula: h(t) = − 16t2 + vt + h0
v = initial velocity
h0 = initial height
t = time (often in seconds)
h(t) = the height at any given time
Ex:
Allison jumped off a cliff into an ocean while she was one vacation. Her project motion function is:
h(t) = − 16t2 + 8t + 240
Where t is the time in seconds and h is the height in feet.
a. What is Allison’s starting height?
If we refer back to the projectile motion formula, h0 represents the initial height. In this case the initial height is
240 feet.
b. After how many seconds did Allison hit the water?
If we refer back to the projectile motion formula, h(t) represents the height at any given time. When Allison hits
the water, her height is going to be 0 feet. Since we are looking how many seconds it takes her to reach 0 feet, we
have to replace h(t) with 0. Then solve for t and that will be how many seconds it takes for Allison to hit the
water.
− 16t2 + 8t + 240 = 0
−8 + √82 − 4(−16)(240) −8 − √82 − 4(−16)(240)
−32

−32

We then choose the positive solution that we get because there can’t be any negative time.
The final answer for this problem is 4.131 seconds
Here are some more problems to do on your own!
Practice problems
1. An object is launched directly upwards at 40 feet per second from a platform that is 50 feet high. Write
the function for the height of this object at any given time (t seconds).
a. When will the object reach its maximum height?
b. What will the maximum height be?

2. A penny is thrown upward from the top of a building at an initial speed of 64 feet per second. It
touches the ground 5 seconds later. What is the height of the building?
3. A soccer ball is kicked upward from the ground. Three seconds later it reaches maximum height.
What’s the initial velocity?
Answers

PRACTICE ANSWERS
Radical Manipulation
1.
2.
3.

2√3
2√5
3√3

4.
5.
6.

7.
8.
9.

5√2
6√2
14√2

− 15√6
− 18√2
60√2

Points, Lines, Rays & Angles

Distance, Midpoint & Slope
Red line: Distance = 8.06225
Midpoint = (3.5 , 7)
Slope = 74

Blue line: Distance = 8.54400
Midpoint = (4.5 ,− 3)
Slope = −

8
3

Completing the Square
1.
2.

x =− 3, x =− 5
x = 3 ± √7

3.
4.

x = −9±2√73
x = 1 ± √23

5.

1
2

±i

Transformations

Angle Theorem
1. 75°
2. 105°

1. 123°
2. 123°

1. 66°
2. 116°

Triangle Congruence
1.
2.
3.
4.

a. SAS
b. ΔF IG≅ΔHIG
a. SSS
b. ΔQP N ≅ΔOP N
a. ASA
b. ΔABC≅ΔDEC
a. ASA
b. ΔRSU ≅ΔT SU

5.
6.
7.
8.

a. AAS
b. ΔKJM ≅ΔM LK
a. SAS
b. ΔOP N ≅ΔQP N
a. SAA
b. ΔABC≅ΔDEC
a. ASA
b. ΔF GI≅ΔHGI

Trigonometry
x ≈ 5.4′
x ≈ 53.6′
x ≈ 6.2′
Law of Sines
angle P= 73.8529°

angle R= 67.1471°

Two Column Proofs
4.

Statistics
1.
a.
b.
c.
d.

4
24
21
24
4
24
21
24

=
>

1
6
1
6

Projectile Motion
1. h(t) =− 16t2 + 40t + 50
a.

t = 1.25 seconds

side p= 42.7373

9.
10.

a. SSS
b. ΔKJM ≅ΔM LK

a. ASA
b. ΔN OP ≅ΔN QP
11. DOESN’T NECESSARILY
WORK
a. ASS
12.
a. SSS
b. ΔRSU ≅ΔT SU

b. 75 ft
2. 80 ft
3. 96 ft/sec

