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Pythagorean Theorem word problems  
 
Solve each of the following. Please draw a picture and use the Pythagorean Theorem to solve. 
Be sure to label all answers and leave answers in exact simplified form. 

 
 
1. The bottom of a ladder must be placed 3 feet from a wall. The ladder is 12 feet long. How far 

above the ground does the ladder touch the wall? 
 
 
 
 
 
 
 

2. A soccer field is a rectangle 90 meters wide and 120 meters long. The coach asks players to run 
from one corner to the corner diagonally across the field.  How far do the players run? 
 
 
 
 
 
 
 

3. How far from the base of the house do you need to place a 15’ ladder so that it exactly reaches 
the top of a 12’ wall? 
 
 
 
 
 
 
 

4. What is the length of the diagonal of a 10 cm by 15 cm rectangle? 
 
 
 
 
 
 

5. The diagonal of a rectangle is 25 in. The width is 15 in. What is the area of the rectangle? 
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6. Two sides of a right triangle are 8” and 12”. 
A. Find the the area of the triangle if 8 and 12 are legs. 

 
 
 
 

B. Find the area of the triangle if 8 and 12 are a leg and hypotenuse. 
 
 
 
 

7. The area of a square is 81 cm2. Find the perimeter of the square. 
 
 
 
 
 
 
 
8. An isosceles triangle has congruent sides of 20 cm. The base is 10 cm. 

What is the area of the triangle? 
 
 
 
 
 
 

9. A baseball diamond is a square that is 90’ on each side. If a player throws the ball from 2nd base 
to home, how far will the ball travel? 

 
 
 
 
 
 
 
10. Jill’s front door is 42” wide and 84” tall. She purchased a circular table that is 96 inches in 

diameter. Will the table fit  through the front door? 
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Investigation: Some Triangles are Special  
 
Part 1  45-45-90 Triangles 
Step 1:  Find the value of each variable.  Round your answers to the nearest thousandth.  Why are the 
figures 45-45-90 triangles? 

.   b.   
 
 
 
Step 2:  Find the ratio of hypotenuse to leg of each triangle.  So what is the relationship between the 
length of a leg and its hypotenuse in a 45-45-90 triangle?     
 
 
 
 

Step 3:  What is the approximate value of 2 ?  How is this related to 45-45-90 triangles? 
 
 
 
 
 
Step 4:  In a 45-45-90 triangle, 
 

When finding the length of a hypotenuse,  

you should ___________ the length of the given legs by 2 . 
 

When finding the length of the legs,  

you should _____________ the length of the given hypotenuse by 2 . 
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POEM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step 5:  Practice.  Find the length of all the missing sides, in simplest form. 

a.    b.  
 

c.     d.  
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Part 2  Rationalizing the denominator 
In mathematics, there are certain rules that you need to follow, like fractions and radicals must be in 
simplest form, for example.  There is also another rule that radicals (which are irrational numbers) may 
not remain in the denominator.  They may only be in the numerator.  So we have a process called 
rationalizing the denominator.   
 

Step 1:  What is 33Ö ?  What is 66Ö ?  4747Ö ?  So what happens when you multiply a 

square root by itself?   
 
 

Step 2:  We will use this idea to rationalize 
5

3
.   

5

3

 

 
Step 3:  Rationalize the following. 

a.  
6

2
    b.  

2

104
    c.  

75

2
   

 
 
 
Step 4:  Why do we need to know this?  Well, try to solve these problems.  Put your answer in simplest 
form.   

a.      b.   

                  c.    
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Part 3 30-60-90 Triangles 
 
Step 1:  Find the value of the variables.  Round your answers to the nearest thousandth.  What kind of 
triangle do two 30-60-90 triangles make? 

a.  b.   
    
 
Step 2: In problem a, what is the ratio between hypotenuse and x? 
     What is the ratio between y and x?  
  In problem b, what is the ratio between the hypotenuse and 9? 
      What is the ratio between the y and 9? 
 
 

Step 3:  What is the approximate value of3 ?  How is this related to 30-60-90 triangles?  What 

number is bigger, 3  or 2? 

 
Step 4:  Label the triangles below using the words hypotenuse, short leg, long leg. 

a.  b.  

c.  
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Step 5:  In 30-60-90 triangles, 
When finding the length of the hypotenuse, you should ___________ the ____________  by the 

scale factor of ________. 
When finding the length of the long leg,  

you should ___________the ____________ by the scale factor of _________. 
When finding the length of the short leg,  

you should ___________ the hypotenuse by ______. 
When finding the length of the short leg,  

you should ___________ the long leg by ______.   
 

 

 
 
POEM 
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Step 6:  Practice.  Find the length of the missing sides of the triangles.  Leave your answer in simplest 
form. 
a.       b.      c.   

 
 
 
 
 
d.       e.    f.   

     
 
Summary Label the following triangles to help you remember what scale factors to use when finding 
the side lengths of special right triangles. 

     
  



9 

Special Right Triangle Practice 

Solve for the missing sides in each of the given triangles using the relationships for special right triangles.  

Leave all answers as simplified radicals. 

1.  

 

2.  

 

3.  

 

4.  

 

5.  

 

6.  

 

7.  

 

8.  

 

9.  
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Special Right Triangle Word Problems - Leave each answer in Simplest Radical Form. 
1. Ryan quit bowling and took up sailing. His sail for his sailboat is a 45-‐45-‐90 Right Triangle. The 

base of the sail is 6 ft. long. What would the height of the sail be? What is the length of the 
hypotenuse? 

 
 
 
2. Joe saw a “Yield” sign and “borrowed it.”  He wanted to hang it up in his room because it looked cool 

and it was in the shape of an Equilateral Triangle. The length of one side is 34 inches. What is the 
height of the sign? 
 
 
 

3. Jeremy is going to show off his skateboarding ability to his Geometry 
class. He has a skate board ramp must be set up to rise from the ground 
at 30 ̊. If the height from the ground to the platform is 8 feet, how far is 
the ramp to the platform? How long is the ramp up to the top of the 
platform? 
 
 
 
 

4. Tristan has a square back yard with an area of 225ft sq. He started to plant 
grass seed but only did half his yard. (He wanted to play GTA5 Heists instead) 
What is the perimeter of the Grass section of the backyard? 
 
 
 
 
 

5. Lorena and Karla are creating an art project in the shape of a right triangle. They have a 92 cm-‐long 
piece of wood, which is to be used for the hypotenuse. The two legs of the triangular support are of 
equal length. Approximately how many more centimeters of wood do they need to complete the 
support? 
 
 
 
 

6. Mr. Misuraca has a tree farm. Half the farm is trees that he uses to make pencils, the other half are 
maple trees that he uses to make “Mis’s Sweet Love Maple Syrup”. The farm is a Square divided into 2 
sections along a 400 foot diagonal. What is the area of the Maple Tree Farm section? 
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Honors Problems 
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Evaluating Sine, Cosine and Tangent 

I. Evaluate an Expression 

a. To evaluate an expression means to ____________________ a given value in for a 
variable and ___________________ 

b. Evaluate the following:  

i. 3x if x = 6 

 

ii. -4x2 -7x + 2 if x = -6 

 

II. Sine, Cosine and Tangent 

a. Sine, Cosine and Tangent are _______________________ functions that are related to 
triangles and angles 

i. We will discuss more about where they come from later! J 

b. We can evaluate a __________, ___________ or _____________ just like any other 
expression 

c. We have buttons on our calculator for sine, cosine and tangent 

i. Sine Ą  

ii. Cosine Ą  

iii. Tangent Ą   

d. When evaluating sine, cosine or tangent, we must remember that the value we 
substitute into the expression represents an ___________.  

e. Angles are measured in  

i. ____________ 

ii. ____________ 

f. We have to check our mode to make sure the calculator knows what measure we are 
using!  

i. In this class, we will always use Degrees, but you should know that radians exist!  

Ą Make sure Degree is highlighted!  

g. Evaluate the following, round to the nearest thousandth:  

1. sin (52o)   2.  cos (122o)   3.  tan (-76o) 

 

4. cos (45o)   5.  sin (30o)   6.  tan (5 radians) 
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Exploring Sine, Cosine and Tangent Angle Restrictions  
Using your calculator, complete the chart:  
 

Angle sin(angle) cos(angle) tan(angle) 

0    

30    

60    

90    

120    

150    

180    

210    

240    

270    

300    

330    

360    

 
1. What do you notice about the sine column? Describe the pattern.  

 
 

2. What do you notice about the cosine column? Describe the pattern.  
 
 

3. What do you notice about the tangent column? Describe the pattern.  
 

Evaluating Trigonometric Functions    
 
Evaluate each of the following using your calculator (round to the nearest thousandth.  

1. sin (62o) 

2. cos (132o) 

3. tan (-87o) 

4. cos (178o) 

5. sin (-60o) 

6. sin (78o) 

7. cos (-13o) 

8. tan (95o) 

9. cos (778o) 

10. sin (225o) 

11. tan (90 o) 

12. sin (3.4 radians) 
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Solving Sine, Cosine and Tangent Equations  
I. Solving Equations  

a. To solve an equation means to “___________” all the operations to get the variable by 

itself 

b. To “undo” an operation means to use the ______________________  

i. The inverse operation of addition is _________________ 

ii. The inverse operation of multiplication is ________________ 

iii. The inverse operation of squaring is ____________________ 

c. Solve the following equations using inverse operations: 

i. 3x + 5 = 14 

ii. 2x2 + 4 = 76 

 

II. Solving Sine, Cosine and Tangent Equations  

a. We can solve equations involving ___________, _____________ and 

_________________ just like any other equation!  

b. Inverse operations of sine, cosine and tangent  

i. Sine Ą  

ii. Cosine Ą  

iii. Tangent Ą  

 

c. Solve the following equations and express your answer in degrees: 

1. sin (x) = 0.6 
2. cos (x) = 1.5 
3. tan (x) = -6.7 
4. cos (x) = -0.87 
5. sin (x) = 0.5 

 

Solving Sine, Cosine and Tangent Equations    

Solve the following equations and express your answer in degrees: 

1. sin (x) = 0.8 

2. cos (x) = -1.7 

3. tan (x) = -9.5 

4. cos (x) = -0.78 

5. sin (x) = 0.366 

6. sin (x) = -0.768 

7. -1cos (x) = -0.72 

8. 3tan (x) = -12.8 

9. 4cos (x) – 6 = -5.2 

10.  3sin (x) + 4 = 1.57 

11. tan (x) = 3.27 

12. 2sin (x) + 5sin (x) – 6 = -2 
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Labeling the sides for Trig  
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Similar Right Triangles - Introduction to Trigonometry 
Trigonometry is an ancient mathematical tool with many applications, even in our modern world. 
Ancient civilizations used right triangle trigonometry for the purpose of measuring angles and distances 
in surveying and astronomy, among other fields. When trigonometry was first developed, it was based 
on similar right triangles.   
 
Exercise #1: For each triangle, measure the length of each side to the nearest millimeter, and then fill 
out the table below. Round each ratio to the nearest hundredth. When determining opposite and 
adjacent sides, refer to the 20_ angle. To fill in the small box on the right, use your calculator, in 
DEGREE MODE, and express the values to the nearest hundredth. 

 

 ὕὴὴέίὭὸὩ

ὃὨὮὥὧὩὲὸ
 

ὕὴὴέίὭὸὩ

ὌώὴέὸὩὲόίὩ
 

ὃὨὮὥὧὩὲὸ

ὌώὴέὸὩὲόίὩ
 

Triangle #1    

Triangle #2    

tan 20° =    sin 20° =     cos 20° =  
 
Exercise #2: Repeat Exercise #1 for the triangles show below.  Each have an acute angle of 50°. 

 
 ὕὴὴέίὭὸὩ

ὃὨὮὥὧὩὲὸ
 

ὕὴὴέίὭὸὩ

ὌώὴέὸὩὲόίὩ
 

ὃὨὮὥὧὩὲὸ

ὌώὴέὸὩὲόίὩ
 

Triangle #1    

Triangle #2    

tan 50° =    sin 50° =     cos 50° =  
 
As you should begin to see with the examples above, all right triangles that have a common acute 
angle are similar. Thus, the ratios of their corresponding sides are equal. A very long time ago, these 
ratios were given names. 
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Pythagorean Theorem and SOHCAHTOA (find missing sides) 
I. Review: Pythagorean Theorem 

a. Pythagorean Theorem is used to find missing sides in a triangle.  
 

 
 
 

b. “a” and “b” represent the _________________________________  
 

c. “c” represents the ___________________________ 
 

d. Examples: Find the missing sides using Pythagorean Theorem 
i.         2.  

 
 
 
 

3.           4.  
 
 
 

 
 
 
 

II. SOHCAHTOA 
a. SOHCAHTOA is used to help find missing sides and angles in a right triangle when 

Pythagorean Theorem does not work!  
 
S (sine)  O (opposite)     H (hypotenuse) Ą  
 
 
 
C (cosine)    A (adjacent)    H (hypotenuse) Ą  
 
 
 
T (tangent)   O (opposite)      A (adjacent)  Ą  
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26 24 
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I. Review: SOHCAHTOA 
SOH   CAH   TOA 

 
 

 

II. Setting up Trigonometry Ratios and Solving for Sides 
a. _____________________________ (NOT the right angle) 

b. _____________________________ (Opposite, Adjacent, Hypotenuse) 

c. _____________________________: 

i. ________ if we have the opposite and hypotenuse 

ii. ________ if we have the adjacent and the hypotenuse 

iii. ________ if we have the opposite and the adjacent  

d. Set up the proportion and solve for x!  

 

Example: 
 
 

 

1. Select a given angle 

                   

2. Label your sides 

                   

3. Decide which Trig to use 
   
 

4. Set up the proportion 

 
 

5. Solve the proportion 

 
 

6. Check your work! 

 
 

50°

50°

50°
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SOHCAHTOA (find missing angles) 
 

Setting up Trigonometry Ratios and Solving for Angles 
i. Select a given angle (NOT the right angle) 
ii. Label your sides (Opposite, Adjacent, Hypotenuse) 
iii. Decide which trig function you can use: 

V SOH if we have the opposite and hypotenuse 
V CAH if we have the adjacent and the hypotenuse 
V TOA if we have the opposite and the adjacent  

iv. Solve the equation … remember to you your inverses! 
 

Example:  
 
  
Find the measure of angle A.  

 

1. Select a given angle 

                         

2. Label your sides 

                   

3. Decide which Trig to use 
   
 

4. Set up the proportion 
 
 

5. Solve the equation 
 
 
 

6. Check your work! 
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Find the measure of both missing side: 
 

1.  

 

2.  

 

3.  

 

4.  

 

5.  

 

6.   

 

 
Find the measure of both missing angles:  

    

1.  

 

2.  

 

3.  

 

4.  

 

5.  

 
 

6.  
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Applications of Right triangle trig 
 

1. The slide at the playground has a height of 6 feet. The base of the slide measured on the ground is 8 
feet. What is the length of the sliding board? What is the angle between the ground and the slide? 
 
 
 
 

 

2. The bottom of a 13-foot straight ladder is set into the ground 5 feet away from a wall. When the top 
of the ladder is leaned against the wall, what is the distance above the ground it will reach? What is 
the angle between the ladder and the wall? 
 
 
 
 
 

 

3. In shop class, you make a table.  The sides of the table measure 36" and 18".  If the diagonal of the 
ÔÁÂÌÅ ÍÅÁÓÕÒÅÓ τσͼȟ ÉÓ ÔÈÅ ÔÁÂÌÅ ȰÓÑÕÁÒÅȱȩ  )Î ÃÏÎÓÔÒÕÃÔÉÏÎȟ ÔÈÅ ÔÅÒÍ ͼÓÑÕÁÒÅȱ ÊÕÓÔ ÍÅÁÎÓ ÔÈÅ ÔÁÂÌÅ 
has right angles at the corners.) 
 
 
 
 

 

4. In the Old West, settlers made tents out of a piece of cloth thrown over a clothesline and then 
secured to the ground with stakes forming an isosceles triangle. How long would the cloth have to 
be so that the opening of the tent was 6 feet high and 8 feet wide? What is the measure of the angle 
formed by the two sides of cloth where the cloth is thrown over the clothesline? 
 
 
 
 
 

 

5. ! ÂÁÓÅÂÁÌÌ ȰÄÉÁÍÏÎÄȱ ÉÓ ÁÃÔÕÁÌÌÙ Á ÓÑÕÁÒÅ ×ÉÔÈ ÓÉÄÅÓ ÏÆ ωπ ÆÅÅÔȢ  If a runner tries to steal second 
ÂÁÓÅȟ ÈÏ× ÆÁÒ ÍÕÓÔ ÔÈÅ ÃÁÔÃÈÅÒȟ ÁÔ ÈÏÍÅ ÐÌÁÔÅȟ ÔÈÒÏ× ÔÏ ÇÅÔ ÔÈÅ ÒÕÎÎÅÒ ȰÏÕÔȱȩ 'ÉÖÅÎ ÔÈÉÓ ÉÎÆÏÒÍÁÔÉÏÎȟ 
explain why runners more often try to steal second base than third.  
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6. 9ÏÕÒ ÆÁÍÉÌÙ ×ÁÎÔÓ ÔÏ ÐÕÒÃÈÁÓÅ Á ÎÅ× ÌÁÐÔÏÐ ×ÉÔÈ Á ρχȱ ×ÉÄÅÓÃÒÅÅÎȢ 3ÉÎÃÅ ÔÈÅ ρχ ÉÎÃÈÅÓ ÒÅÐÒÅÓÅÎÔÓ 
the diagonal measurement of the screen (upper corner to lower corner), you want to find out the 
actual dimensions of the laptop. When you measured the laptop at the store, the height was 10 
ÉÎÃÈÅÓȟ ÂÕÔ ÙÏÕ ÄÏÎȭÔ ÒÅÍÅÍÂÅÒ ÔÈÅ ×ÉÄÔÈȢ #ÁÌÃÕÌÁÔÅ ÁÎÄ ÄÅÓÃÒÉÂÅ ÈÏ× ÙÏÕ ÃÏÕÌÄ ÆÉÇÕÒÅ ÏÕÔ ÔÈÅ 
width of the laptop to the nearest tenth inch.  
 
 
 
 
 
 
 
 

7. During a football play, DeSean Jackson runs a straight route 40 yards up the sideline before turning 
around and catching a pass thrown by Michael Vick. On the opposing team, a defender who started 
20 yards across the field from Jackson saw the play setup and ran a slant towards Jackson. What 
was the distance the defender had to run to get to the spot where Jackson caught the ball?   

 
 
 
 
 
 
 
 

8. In construction, floor space must be planned for staircases. If the vertical distance between the first 
and second floors is 3.6 meters, and a contractor is using the standard step pattern of 28 cm wide 
for 18 cm high, then how many steps are needed to get from the first to the second floor and how 
ÍÕÃÈ ÌÉÎÅÁÒ ÄÉÓÔÁÎÃÅ ÉÅ Ȱ×ÉÄÔÈȱ ÏÒ ȰÂÁÓÅȱ  ×ÉÌÌ ÂÅ ÎÅÅÄÅÄ ÆÏÒ ÔÈÅ ÓÔÁÉÒÃÁÓÅȩ 7ÈÁÔ ÉÓ ÔÈÅ ÌÅÎÇÔÈ ÏÆ 
the railing that would be attached to these stairs?  At what angle should the railing be hung? 
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Angles of Elevation and Depression  
I. Angles of Elevation and Depression  

b. The angle of elevation is the angle formed by a _________________ and the line of sight 
_____________________.  
 
 
 
 
 
 
 
 
 

 
 
 

c. The angle of depression is the angle formed by a _______________ and the line of sight 
____________________.  
 
 
 
 
 
 
 
 
 

 
 

d. Notice … the angle of elevation and the angle of depression are 
_____________________________ when in the same picture!  
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Angles of Elevation & Depression 
Find all values to the nearest tenth 
 
1.   A man flies a kite with a 100 foot string. The angle of elevation of the  
 string is 52 o . How high off the ground is the kite?  
 
 
 
 
2. From the top of a vertical cliff 40 m high, the angle of depression of an object that is level with the 
base of  the cliff is 34º.  How far is the object from the base of the cliff? 
 
 
 
3. An airplane takes off 200 yards in front of a 60 foot building. At what angle of elevation must the  
 plane take off in order to avoid crashing into the building? Assume that the airplane flies in a  
 straight line and the angle of elevation remains constant until the airplane  
 flies over the building.  
 
 
 
 
4. A 14 foot ladder is used to scale a 13 foot wall. At what angle of elevation must the ladder be 
situated in  order to reach the top of the wall?  
 
 
 
 
5. A person stands at the window of a building so that his eyes are 12.6 m above the level ground. An 

object is on the ground 58.5 m away from the building on a line directly beneath the person. 
Compute the angle of depression of the person’s line of sight to the object on the ground. 

 
 
 
6.   A ramp is needed to allow vehicles to climb a 2 foot wall. The angle of elevation in order for the 
vehicles to  
 safely go up must be 30 o or less, and the longest ramp available is 5 
feet  
 long. Can this ramp be used safely?  
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Area of a Triangle using Sine 
I. Area of a Triangle using Sine  

a. Area of a triangle can be found using the following formula:  
 
 
 
 

 
b. Unfortunately, we are not always given the base and height!  
c. To find the height, we create a right triangle and use SOHCAHTOA! 

Example: Find the area of the triangle 
 
 
 

 

1. Drop the height to create a right 
triangle  

        

2. Use SOHCAHTOA to solve for the 
missing height  

 
 
 
 
 

3. Use the found height and the given 
base to calculate area 

 

 
 
 



31 

 



32 

  



33 

TEST REVIEW 
Part 1: Pythagorean Theorem Find the missing sides using Pythagorean Theorem. **Angles are right as 
they appear.  
1. 

 

2. 

 

3. 

 

4. 

 

5.           a = 3, b = 4, c = ? 
 
 
 

 

Part 2: Special Right Triangles 

6. 

 

 

7. 

 

8. 

 

9. 

 

 

 

10. 

 

11 
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Part 3: SOH CAH TOA   Find the missing sides and/or angles using SOH CAH TOA. **Angles are right as 
they appear 

12. 

 

 

13. 

 

14. 

 

 

15. a = 4, <A=25o , <C = 90o, b=? 

16. b = 6, c =25o , <C = 90o, <B =? 

 

 

 

 

           
Part 5: Applications 

Solve each of the following using Pythagorean Theorem, SOH CAH TOA, 45-45-90 rules, or 30-60-90 
rules.  

 

17. The angle of elevation to the top of the Empire State Building in New York is 11o  from a point  
on the ground 1 mile from the base of the building.  Find the height of the Empire  
State Building in feet. 

 
 
 

18. A 96 foot tree casts a shadow that is 120 feet long.  What is the angle of elevation of the sun? 
 
 
 
 

19. A man is lying on the beach, flying a kite.  He holds the end of the kite string at ground level  
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and estimates the angle of elevation of the kite to be 50o .  If the string is 450 feet long,  
how high is the kite above the ground? 

 
 

20.  Find the altitude of an equilateral triangle with base 6 feet.  

 
 

21. A builder wishes to construct a ramp 24 feet long that rises to a height of 5 feet above the      
ground.  Find the angle of elevation of the ramp. 

 
 

22.  A vertical flagpole is attached to the top edge of a building. A man stands 400 feet  
from the base of the building. From his viewpoint, the angle of elevation to the bottom 
of the flagpole is 60o; to the top is 62.5o. Determine the height of the flagpole.  
 
 
 

23.  The area of a square garden is 25 square meters.  The gardener is going to put a fence on the 
diagonal.  How much fence does she need? 
 
 
 
 

Part 6: Solving the entire right triangle. 

24. You are standing in a forest.  You can see 2 fire 
towers on either side of you.  The angle of 
elevation to the top of the tower on your left is 
34°. The angle of elevation to the top of the tower 
to your right is 27°.  Both towers are 40 meters 
high.   
 
a. Find the distance between you and each of the towers, and the distance between the towers. 

 
b. There is a forest ranger at the top of each tower.  What are the distances between you and 

each of the forest rangers? 
 

c. At what angle of depression is each ranger looking down at you from the top of the towers?  
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25. The bottom of a 13-foot straight ladder is set into the ground 5 feet away from a wall. When the 
top of the ladder is leaned against the wall, what is the distance above the ground it will reach? 
What angle does the ladder form with the ground?   What angle does the ladder form with the 
wall? 

 
 
 
26.  An airplane takes off at an angle of elevation of 30°.  How high is the plane from the ground when 

it has flown 3 miles?  What is the horizontal distance covered by the plane? 
 
 
 

27. A man’s garden has an area of 100 square feet.  He would like to divide the garden into two 
congruent triangles with a fence on the diagonal so each of his children have their own space.  How 
much fence will he need to go around the entire garden and through on the diagonal? 
 
 
 
 

Part 7: Find the area of the triangle 

 

28. 

 

29. 

 

30. 

 

 


