		Name:
	 






Geometry Part 2 Final Exam
Directions: Please make sure to justify all answers. This includes showing work with necessary or providing adequate explanation. 
	[bookmark: _GoBack]



	1. Spaceship Earth, a spherical attraction at Walt Disney World’s Epcot Center, has a diameter of 50 meters. Find the surface area of the structure. (JUSTIFY)


Solution

The surface area of  a Sphere A= 4 π r2
 
                                                    = 4 x π x 25 x25

                                                    = 7853. 98 m2




	2. A photo originally measuring 11 inches by 9 inches needs to be enlarged to a size of 55 by 45 inches. Find the scale factor of the enlarged photo. (JUSTIFY)


Solution
The scale factor can be determined by considering the lengths of the corresponding sides of both photos
 
Scale factor = length of original size/ length of enlarged size

                    = 11/55
                 
                     = 1/ 5
Thus the scale factor is 1: 5






	3. Find the length of [image: ]if [image: ]and [image: ]is a midsegment of [image: ] (JUSTIFY)

​
[image: ]
Solution
By use of Midsegment theorem
PQ= ½ (BC) 
Now BC= (42 + 92) ½  = 9.8488
PQ= 9.8488/2 = 4.9244 units







	4. If a pendulum 20 centimeters long swings to an angle of [image: ]from its center on each side, then find the length of the arc from A to B. (JUSTIFY)
[image: ]
Solution
The angle made at the centre of the arc = 30 +30 = 60o
  Length of the arc A to B= (60/360) x 2 x π x 20
                                        =  20.944 cm




	5. Tiles spelling the word “Restaurant” are placed on a sign above a building. If one of the letters falls down at random, what is the probability that the letter is not a vowel? (JUSTIFY)


Solution
The word Restaurant has a total of 10 letters

Vowels are =4 letters
The probability of a letter not vowel:
 
P(not vowel)= 6/10
                    = 3/5



	6. Nick has a square sheet of paper 15 centimeters on a side. He folds the paper along the diagonal and makes a [image: ]triangle. Find the length of the hypotenuse of this triangle. (JUSTIFY)

Solution

When the sheet is folded, it makes an isosceles triangle whose two sides are =15 cm

Thus the hypotenuse h = (152 + 152 ) ½ 
                                      
                                      = 21.213 cm





	Identify the similar triangles and find x. Then find the measures of the indicated sides.

	7. [image: ] (JUSTIFY)

[image: ]
Solution

Similar triangles are MKJ and MNL 

To find x, we know that the ratio of the corresponding sides are equal

Thus

NL/KL= KM/NM
10/5 = (3+x)/x
2      = (3 + x) / x

      2x= 3 + x
        x= 3
KM = 3 + x
       = 3 + 3
       = 6

NM= x
      = 3



	8. Composite volcanoes are known for their beautiful, distinctive cone shape. A composite volcano called Mayon in the Philippines has a diameter of 20 km and a height of 2.46 km. Calculate the lateral area of the volcano. (JUSTIFY)


[image: ]
Solution
The lateral area is given by this formula
A= π r l 

 Where  r= radius = 20 km
             l= slant height

Determination of slant height l

l = (2.462 + 10 2) ½ 
  = 10. 298 km

Thus LA=  π x 10 x 10.298
              = 323.52 km2  

9. Nick has designed a diamond-shaped kite as shown below. The measures of some sides of the kite are marked in the figure. Find the value of x. (JUSTIFY)
[image: ]
Solution
First we determine the Length DO from triangle ODC
DO= (72-52)1/2
     = (49-25)1/2
       = (24) ½ inches
Now, from triangle DOC, 
Sin D= 5/7
D= sin -1 (5/7)
 D= 45.58o 
Considering trinagle DOP
Sin D= 5/7= x/DO
        = 5/7 = x/ (24) ½ 
Thus x = ( 5 x (24) ½ ) /7
            = 3.499 in




	10. A sign-making store made a banner from a photograph. The photograph was 8 [image: ]10 inches, and the banner was 12 [image: ]15 feet. What scale factor did the sign-making store use? (JUSTIFY)

Solution
The scale factor will be determined by dividing the length of the banner by that of photograph

Taking the 8 inches from photo and the 12 feet from the banner
 The scale factor will be
                                       = (12 x12)inches / 8 inches           since 1ft=12 inches
                                       = 18

                   Thus, the scale factor is 18: 1




	



	11. A carpenter has to cut a rectangular beam from a circular log. The strongest rectangular beam is the one whose length is 2.3 times the radius of the log. What is the length of the strongest beam that can be cut from a log 12 inches in diameter? (JUSTIFY)

[image: ]
Solution

Radius of the log = 12/2 = 6 inches
 
Length of the strongest beam=  2.3 x 6 
                                               = 13.8 inches





	



	12. The Ferris wheel has a radius of 70 feet. The distance between the wheel and the ground is 4 feet. The rectangular coordinate system shown has its origin on the ground directly below the center of the wheel. Write the equation of the circular wheel. (JUSTIFY)

[image: ]



	
Solution
The equation of circle is given by formula:
 (x-h)2 + (y-k)2 = r2

The radius of the circle r= 70 ft

The center of the circle is  (0, 74)
 
Substituting these values in the above equation we get:
(x-0)2 + (y-74)2 = 702

= x2 + (y-74)2 = 702

13. A fish tank is 16 inches long, 13 inches wide, and 11 inches high. Find its volume in cubic inches. (JUSTIFY)



Solution
  Volume = L X W X H
               = 16 x 13 x 11
               = 2,288 in3






	14. Noam chose 3 songs from a pile of 20 songs to play at a piano recital. What is the probability that she chose The Entertainer, Something Doing, and The Ragtime Dance? (JUSTIFY)

 Solution

P( of choosing 3 songs from the 20)=?
 The 3 songs can be chosen in any order and in 3! Ways

Thus there are 20c3 number choosing any 3 songs out of 20

Hence P (20c3) = 3! / 20c3
                         = 3x3 / (20! / 17! 3!)
                          = 6 x 6 x 17! / (17! x 18 x 19 x 20) 
                          = 6 x 6 / (18 x 19 x 20)
                          = 1/190
                          = 0.00526
                           
                           





	15. Rebecca brought a jewelry box in the shape of an octagon. She wants to put a net over the lateral faces of the box. Find the lateral area of the jewelry box. (JUSTIFY)


[image: ]




Solution

The area of each lateral face is given by

A = 2 x 5 = 10 in2

The total lateral area of jewelry 
          = 10 x 8 
          = 80 in2 








	16. Ashley wants to visit the central market after dropping her son off at school. She leaves home and travels 5 miles west to the school. Then she travels 8 miles south to the central market. How far is the central market from Ashley’s home? (JUSTIFY)


Solution
 By sketchSchool
5 miles

home






8 miles


H




Market


The path made by Ashley forms a triangle as shown above. 
We are simply asked the length of the hypotenuse 

In this case: 
   H = (82 + 52) ½

        = 9.4334 miles


	17. The Colosseum in Rome was the largest amphitheater built in the Roman Empire. The interior of the Colosseum is a perfect circle. The roof of this enormous amphitheater was about 600 feet in diameter. If the center of the Colosseum is assumed to be at origin, then write an equation for the circle that represents the roof of the Colosseum. (JUSTIFY)

Solution

The equation of circle is given by formula:
 (x-h)2 + (y-k)2 = r2

The center of the circle is at origin (0,0)
And the radius r= 600ft/2= 300ft

Substituting these values

(x-0)2 + (y-0)2= 3002
X2 + y2 = 90,000







	18. Amy and Alex are making models for their science project. Both the models are in the shape of a square pyramid. The length of the sides of the base for both the models is 8 inches. Amy’s model is 5 inches tall and Alex’s model is 3 inches tall. Find the difference in volume of the two models. 

Solution

We find the volume of each model and find the difference in them

              V = a2 h/3
Amy’s model
V = 82 x 5/3
= 106.67 in3

Alex’s model
V= 82 x 3/3
= 64 in 3
Difference = 106.67 – 64
= 42.67 in3





	



	A badminton court has stripes dividing it into rectangular regions. For singles play, the inbound region is defined by segments [image: ]and [image: ]. The doubles court is bound by the segments [image: ]and [image: ].

[image: ]



	19. While serving, the shuttlecock must land within JLMN, the service box. Find the probability that a shuttlecock will land in the service box, relative to the court. (JUSTIFY)

Solution

Area of the court= AB x BD
                           = (1.98 + 3.96 + 0.76) x 6.1
                           = 40.87 m2
Area of service box JLMN= JM x MN
                                         = 3.96 x (5.18/2)
                                         = 10.256 m2
The probability that a shuttlecock will land in the service box relative to that of the court is given by:
               
                                 = Area of service box / Are of court
                                
                                  = 10.256/40.87 = 0.25094
                                  = 25.094 % 





	20. A school ordered a trapezoidal activity table as shown in the figure. Find the area of the table. (JUSTIFY)

​
[image: ]



Solution
The shape of the table is trapezium

Area = ½(a + b) h
         = ½ (60 + 30) 14
         = 630 in2
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