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' "In any right triangle, the square of the length of the
hypotenuse is equal to the sum of the squares of the lengths

of the legs."
A
This relationship can be stated as:
2 2 2 ¢
c"=a+b b
for any right tnangle
and is known as the 5 B
a
Pythagorean Theorem. e
C 1s the hypotenuse
(C is across from the night angle).
LI
» * REMEMBER: The Pythagorean
it 5 ™ Theorem ONLY works in Right
o - a, .
» Triangles!

Pythagorean Triples.

The most common Pythagorean Triples are:

3,4,5
3,12, 13
0l 9



Example 1:

A 2 2 2
¢ =a +b
6 & 2
t;n x =64+ 36 This problem could also be
solved using the Pythagorean

2 Triple 3,4, 5. Since 6 is 2

c B — riple 3, 4, 5. Since 6 is
g X 100 times 3, and 8 is 2 times 4,

then x must be 2 times 5.
Find x. vx? =4/100

Answer: 10 m x=10

Example 2:

A triangle has sides 6, 7 and 10.
Is it a right triangle?

Leta=6,b=7and ¢ =10. The longest side MUST be the hypotenuse, so ¢ = 10. Now,
check to see if the Pythagorean Theorem is true.

2 2 2
c=a +b
2 2 2
10 ? 6 + 7 Since the Pythagorean Theorem is NOT true, this
triangle 1s NOT a right triangle.
100?36+49

100 # 85



Example 3:

A ramp was constructed to load a
truck. If the ramp is 9 feet long
and the horizontal distance from

the bottom of the ramp to the truck
is 7 feet, what is the vertical height
of the ramp to the nearest tenth of a
7 foot?

Since the ramp is described as having horizontal and vertical measurements, a right
angle is implied. Solve using the Pythagorean Theorem:

9

2 2 2
¢ =a+b
2 2
9 =x*+7
— a2 The height of the ramp is 5.7 feet. The ramp will
81= X+ 49 allow packages to be loaded into an area of the
truck that is too high to be reached from the
2
32=x ground.
2
V32 =+x
3.66=x

Practice Examples

41m B

Choose:

To get from point A to point B you must avoid walking 97

through a pond. To avoid the pond. you must walk 34 meters - 34

south and 41 meters east. To the nearest meter, how many - 53

meters would be saved if it were possible to walk through the - 75
pond?



2.

Choose:
A baseball diamond is a square _ 90.0
with sides of 90 feet. Whatis '

the shortest distance, to the 1273
© 180.0
nearest tenth of a foot, between ® 180.7
first base and third base? - ;
3.
Choose:
A suitcase measures 24 inches long and 18 © 2.5
inches high. What is the diagonal lengthof © 2.9
the suitcase to the nearest tenth of a foot? © 26.5
© 30.0
40
Tanya runs diagonally across Choose:
- arectangular field thathasa
length of 40 yards and a 50
width of 30 yards, as shown 38
X . . ®
40 yards in the diagram. ’:‘:} &
What is the length of the
- diagonal, in yards, that Tanya

9
30 yards e



Practice Examples #'s 1 - 4 (Answers)

) 3+ 4 = xE
A A¥3] = K%
3 T3E37 =X
- h S53.200344594 = X

3 - Q0+ QD% = x*
) q . TD +%S160 =X?2
3w, sk {g,a0D = X3

Ao =% |
1= A [ohawe 3

\%%QL\": Xl
324 + 5\ =X?
% QU =x*




Trigonometry:
Solving for a Side

Formulas:

opposite leg adjacent leg __ oppositeleg

sinAd = cosAd = tan A4

hypotenuse hypotenuse adjacent leg

where A represents the angle of reference.

Basic Trigonometry Rules:
¢ These formulas ONLY work in a right triangle.
» The hypotenuse is always across from the right angle.

» Questions usually ask for an answer to the nearest units.

* You will need a scientific or graphing calculator,

How to set up and solve a trigonometry problem when solving for a
side of the triangle:

Example: Inright triangle ABC, hypotenuse 4B=135 and angle
A=35°. Find leg length, BC, to the nearest tenth.

ite ]
sin 4 = OPpositeleg

hypotenuse

sin 35°= >
15

BT =
15

x=8.604=8.6

ANSWER: 8.6




Practice Examples

5.

A ladder 6 feet long leans against a wall
and makes an angle of 71° with the ground.
Find to the nearest tenth of a foot how high
up the wall the ladder will reach.

How to set up and solve a trigonometry problem when solving for
an angle in the triangle:

Example: In right triangle ABC, leg BC=15 and leg AC=20.
Find angle A to the nearest degree.

opposite leg

B h tan.4 = —
0 . adjacent leg

X .‘ tanx—l—s
cH '\ " 20

Now, divide 15 by 20 to change the fraction into a decimal.

tanx=0.75

You now need to find an angle whose tangent 1s 0.75. To do
this, use your scientific or graphing calculator. (On the
scientific calculator, enter 0.75. You now need to activate the

tan’! key (it 1s located above the tan key). To activate this
tan key, press 2nd (or shift) and then the tan key. On the

graphing calculator, activate the tan™! first, and then enter
0.75.)

x =36.87 =37° rounding as directed.



A piece of lumber leans against a wall.
The top of this 40 foot piece of lumber
touches a point on the wall that 1s 36 feet
above the ground. Find to the nearest
degree the measure of the angle that the

lumber makes with the wall.

In word problems, the formulas remain the same:

opposite leg

sinAd =

hypotenuse

dj tl
cosAza jacent leg

hypotenuse

opposite leg
adjacent leg

tanA4d =

Word problems introduce two new vocabulary terms:

Angle of Elevation
B
X
C

The angle of elevation is always measured from
the ground up. Think of it like an elevator that
only goes up. It is always INSIDE the triangle.

In the diagram at the left. x marks the angle of
elevation of the top of the tree as seen from a point
on the ground.

You can think of the angle of elevation in relation
to the movement of your eyes. You are looking
straight ahead and you must raise (elevate) your

eyes to see the top of the tree.

Angle of Depression

X

iR
2-

—

é

The angle of depression is always OUTSIDE the
triangle. It is never inside the triangle.

In the diagram at the left. x marks the angle of
depression of a boat at sea from the top of a
lighthouse.

You can think of the angle of depression in relation
to the movement of your eyes. You are standing at
the top of the lighthouse and you are looking
straight ahead. You must lower (depress) your

eyes to see the boat in the water.




From a point on the ground 25 feet from the foot of a
tree, the angle of elevation of the top of the tree 1s 32°.
Find to the nearest foot, the height of the tree.

Practice Examples #'s 5 - 7 (Answers)

Wi

5. Dl =X
o ok o
- X e WS =k
N° r : v
(b (9455) =A
5 1 =R
6.
| doey e Onx T 3l
2 4D
oR o G = St ()
X =gt
7. |
Ton sz = 2=

A5 La47) =X
o le=x




Additional Practice Examples:

1 Tanva mns diagonally across a rectangular field that has a length of 40 vards and a width
of 30 vards, as shown in the diagram below

X
40 yards
-
30 yards
What is the length of the diagonal. in vards, that Tanva runs?
1) 50
2) 60
3H 70
4) 80

[t

Nancy's rectangular garden is represented in the diagram below .

=25 u

soet| Vi
l BN

15 leat

If a diagonal walkway crosses her garden, what is its length, in feet?
1) 17

.3_'} 22

3) .16l

4) /529



3 What is the value of x, in inches, in theright triangle below?

3inches

5 inches

D 15
2) 8

3) 3

4) 4

4 The end of a dog's leash is attached to the top of a 5-foot-tall fence post. as shown in the
diagram below. The dogis 7 feet away from the base of the fence post.

5 Leash
7T Dog
How long is the leash, to the nearest tenth of a foot?
1) 49
2) 86
3) 90
4 120
Answers:
1 :nlfs;;‘ * 30, 40, 50 is a multiple of 3, 4, 5 2 Al
+ 40" = g7, £ D t - .
: H 15 3 multipie o . EI+151=|:"
2500 = o* 3
50 =¢ -
ce=17

3 ANS:3 4 ANS:2
Pty
1
Sis? N5+ 7 u8.6

~.,.|'341 =y




1 Intherght triangle shown in the diagram below, what is the value of x to the nearest
whole number?

30° | W

24

) 12
2) 14
3) 21
4) 28

2 A tree casts a 25-foot shadow on a sunny day, as shown in the diagram below.

If the angle of elevation from the tip of the shadow to the top of the tree is 32°, what is the
height of the tree to the nearest tenth of a foor?

1) 132

2) 156

3) 212

4) 400



3 Inthe diagram of AABC shown below, 5C= 10 and AE = 16.

B
c A
To the nearest tenth of a degree, what is the measure of the largest acute angle in the
triangle?
1) 32.0
2) 38.7
3) 513
4) 90.0

4 Inrnght trdangle ABC shown below. AE=18.3 and FC=11.2.

C
1.2
[
A 18.3 B
What is the measure of 24, to the nearest tenth of a degree?
1) 53%3
2) 37.7
3) 323
4) 585
Answers:
1 ANS:3 2 ANS:2
X X
= — t 2= —
c0s30 = 57 an3 33
x e 21 xss15.6
3 ANS:3 4 ANS:1

sind=12 B-180-(90=38.7) = 51.3. A 90° angle is not acute.

16
A=387




Algebra

Lesson
Page

Simplifying Radicals

Topic Index | Algebra Index | Regents Exam Prep Center

(For this lesson, the term "radical™ will refer only to "square root".)

When working with the simplification of radicals you must remember some basic information
about perfect square numbers.

You need to remember:

4 = 2x2 J4
9 =3x3 ﬁ
16 = 4x4 \/E
25 = 5x5 .\1/2—5
36 = 6x6
-/ 36
49 = 7x7
- 49
64 = 8x8
-j 64
81 =9x9
J81
100 = 10x 10
100

While there are certainly many more perfect squares, the ones appearing in the charts above

Radicals (square roots)

10

are the ones most commonly used.



http://www.regentsprep.org/Regents/math/ALGEBRA/AO1/indexAO1.htm
http://www.regentsprep.org/Regents/math/ALGEBRA/math-ALGEBRA.htm
http://regentsprep.org/

To simplify means to find another expression with the same
value. It does not mean to find a decimal approximation.

To simplify (or reduce) a radical:

1. Find the Iargest perfect square which will divide evenly into the number under your
radical sign. This means that when you divide, you get no remainders, no decimals, no
fractions.

Reduce: the largest perfect square that
T /48 divides evenly into 48 is 16.

If the number under your radical
cannot be divided evenly by any of
the perfect squares, your radical is
already in simplest form and cannot

be reduced further.

2. Write the number appearing under your radical as the product (multiplication)
of the perfect square and your answer from dividing.

J48 = /16:3
3. Give each number in the product its own radical sign.
J48 =+/16-3 =/16+4/3
4. Reduce the "perfect" radical which you have now created.
J48 =163 = /16-/3=4.3

5. You now have your answer.

J48 =43



(| ) A1 What happens if I do not
/ 3 choose the largest perfect
A square to start the process?

If instead of choosing 16 as the largest perfect square to start this process,
you choose 4, look what happens.....

Nl e
Nrr R rer S r RPN

Unfortunately, this answer is not in simplest form.
The 12 can also be divided by the perfect square (4).

212 =243 =243 =223 =43

If you do not choose the largest perfect square to start the process,
you will have to repeat the process.

Example:

Reduce:  3./50

Don't let the number in front of the radical distract you.
It is simply "along for the ride" and will be multiplied times our final answer.

The largest perfect square dividing evenly into 50 is 25.

350 =325:2 =3.25-2

Reduce the "perfect"” radical and multiply times the 3 (who is "along for the ride")

3252 =3.5.2 =152



NOTE: The examples shown in these lessons on

radicals show ALL of the steps in the process. It may NOT &
be necessary for you to list EVERY step. As long as you

o ﬁm

#)

understand the process and can arrive at the correct answer, L;‘
you are ALL SET!! \274(
Evaluate: Find:
L. 169 7. 121
[A] 169 [B]13 [C]-13 [D]-169
8. /0.36

2. — 64

[A] 64 [B] 8 [C] 64 [D] -8

Simplify:

[
144

13 11 11 11
A o Blogy IE s Bl

81
100

6. +/049

[A] 0.35 [B] 0.7 [C] 0.07

[D] 0.035

0. Is the statement “ -7 < —

3R <—6" true or

false? Explain your answer.

10. V45

11. 75

12. 248

13. =390



To add radicals, simplify first if possible, and add "like"

radicals.
L 1249, /2 4 B—v72
.

=2J/3+33+2J2-642
—5J3-4y2

2. I8x+316x+327x
= 23/x +232x + 3¢y

= 53/x+232x

In #1 above, after simplifying the radicals, it
became apparent which radicals could be added

In #2 above, be sure to combine ONLY like
radicals. Also be sure to continue writing the
index of 3. Failing to do so creates an incorrect
answer using square root, instead of the correct

cube root.

Add or subtract.
1.947 +83f7 = 7
3. 44y +EJ; =

S.EJT—JE+J1_5=_

Simplify each expression.

2. -10V5 +2y5= 5
4. —24/3b + 1043b =

6. 542 —3v2x — 42 =

7. V108 + V75 8. V63 + V175 + {112 9. 28x + /63x

10. V45 + V180 11. 52 — V1300 12. 508 — 3432

13. V32 + V128 14. 147 + 643 15. J168 + 42

16. 5v17 + 1745 17. 643 + /300 18. 2436 + 27

19. 4J2m + 63m — 4J2m  20. J50m + 72m 21. J16z + 2J8z — 3z

22. 216t + /96t 23. 4+/52x + V117x — ZJ‘E 24. 3+/96k + 2+/180




Algebra Multiplication/Division

Lesson of Radicals
Page Topic Index | Algebra Index | Regents Exam Prep Center

(For this lesson, the term "radical” will refer only to "square root".)

When multiplying radicals, you must multiply the numbers OUTSIDE (O) the radicals
AND then multiply the numbers INSIDE (I) the radicals.

O I, <0, = 0,20, o\[I,+1,
24f3e4f5 = 2e4e3[3:5 = 8415

Example 1:
Multiply and simplify: 24/18+3+/8

1. Multiply the outside numbers first 23 =¢%

2. Multiply the inside numbers 1S .\/g = |"1 44
3. Put steps 1 and 2 together and simplify  G./]144 = Ge] 2 = 72

4 Answer: 72

Multiply. Write each product in simplest form.

1. Ji5-\5 2. VA2 T2 3. (24i0)

4. 5(v8) 5. 3v6x - 10x 6. 4B - V12x

7. J3(J12 +6) 8. /6(+10c - +/8) 9. (10++/5)(4-+5)
10. V7 (14 +2) 1. J3(+3-6) 12. (9-+/3)(4-3)

13. (4++/5)(1-+/5) 14. (245 -3)(+5-+3) 15. (9-+3)



http://www.youtube.com/watch?v=N8MkTuLlgOg

When dividing radicals, you must divide the numbers OUTSIDE (O)
the radicals AND then divide the numbers INSIDE (I) the radicals.

12424
32

Divide and simplify:

1. Divide the outside numbers first. =—4 <
3 L .n.\

THy g
g2
2. Divide the inside numbers. e = \/1_2 6
V2

3. Put steps 1 and 2 together and simplify.  _4./]12 = —4+/4e3 = _4.2f — _8,\/5

|
’

4. Answer: _8,\/5
1, V48 , 30 ) 6V , 900
12 5 J6 310
. A NG 5@ | 840

8 B B 25



Answer Key

Evoluad-e :
I) %) 2) D
Su‘mplr H :

121 _ 12 ]
D)2 =Lz
A 7] -

(e _ Jo . 4
‘f>a/oo'\j,—0; /O

—
5') = —Lé? = B 2:“/'"%' - “,?/.-
z¢ Vzs &

L) Jp.49 = .F
EFind

Dzt =l

D036 = .4

Cf) P B 2 =
— V¥ < -Ja% 2 -3

Trusa_

10) Jus = Ja Js

= gJle

(1) f?lsf '—j:?:'./;
= gf3

/2) 2/ <ale /2
= ;?(a)/;-
= 4 [2

13) - 3J 90 = -3/ 0

= - 3o
.f""'"
= =AY

1 - L aJz
DEXFY R TEPE

= 5(2)/3
—



446/ or Subtrect
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L/3m

f‘;n
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CYO R A

5 fz2m +lodin
i zm

) Ji#7 + 63

Vee /s ¢ 63
7/3 ‘r{,-/f;
133

)60 ¢ vzoo
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)‘o V-J
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8 e r
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;'-,‘{ ¢ Y ;g-‘



SIS

22) 2t + a5 23) #/s2x iy -2/

— el = N _
BVt + VR it 9 V130 4 [ Bx - 2J3
Lyt + 4vbe 42 [13¢ + 3/13x ~2/13

/W*‘Z’:: s /T; X 4 QJ‘//M -2¢13

\ /ll/;-g-; -.”lv’rI‘S
9&/) Bl + 2 v%

21, VoK + 236 /5

4ol + 2l)/s

JIVEE 4 12/E



/774(/74/,;/7 * S(M/Q//%
) drs-Js = J7s 2) 7277 = sy

PR E eI
/3 b S
3 (2070)* 200 208 4) sts)>
= 4 Jioo s dEul e
= 4(io) = 5‘,j;:75:
= 40 = Sl
= gE
5) 2lex - fiox ST D3z +i)
2 Moo x 2 4 Tx? V306 + LV3
2 Ju e Sis uJ3ct Jz2 MATE
3 (2 is NOTAYE
bx 15— 2yxd/ 2
£) [Z( /0¢ “\/}:) 9) 60 +\/§')(L/—\j—5:>
JLoc - JYE& Yo = 0Js F4VE - Jas
Jt Jise ~Jiey3 Ho-lols +4/5 -5
(2Nisc - 43 25 - Ls
25t = 4J3
. W) = (W3-10) 12)(9-03)(v-r3)
10)1/7(\ﬂ;*2) Ja - V1§ 3L-9V3 -3 +(G
Vag +2/1 3 - Va2 3L-9/ -3 +3
J#a /o +adn 2-3/2 29 _ 13/)3

T2 +a \/1



/3)(%[5)('—\)'5) H)(z{%—ﬁ)(@‘-\@)
445 5 - Jas

Y -4/ +J5 -5 22— o Ty -Jiv 25
b 2(8) - 2/ix- 15 + 3
jo = 3{Is +3
15y (9-J3)7 12-215

(9-/3)(9-V3)
§l- W3 -9/7 +(9
gl-18V3 +3

g4-1&/3

DIUIOI{’ & &m,ﬂ/{@

NE -Gz 2 Jo _ Vo 3) Lk
V7iz Ve

Vi
_ - T
DA - 21 0L = 4(2)
2J0 VE =/
_ . _=36) Ve +VZ

6) J7s -Vad = Jas -3 1) =<V4h - -5VE
V3 |

VS =-se2
=5 =3 2 *S'C?.BJ’Z—
= 2 | = iDL
&) < J Lo :_—4JTZ
-
= -[#sz
= ~4(2)/3

= -8/3



