2013 KCATM GEOMETRY AND MEASUREMENT TEST           
5TH GRADE


Kansas City Area Teachers of Mathematics

2013 KCATM Math Competition
GEOMETRY AND MEASUREMENT TEST                         GRADE 5

INSTRUCTIONS

•
Do not open this booklet until instructed to do so.


•
Time limit:  15 minutes 

•
You may use calculators on this test.


•
Use the  key on your calculator or 3.14159 as the approximation for pi.


•
Mark your answer on the answer sheet by FILLING in the oval.


•
You may not use rulers, protractors, or other measurement devices on this test.

Student Name ____________________________  Student Number _______
School __________________________________

51. What is the volume of the rectangular solid shown in Figure 1.  Figures 2 and 3 might help you.
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Common Core Cluster

Geometric measurement: understand concepts of volume and relate volume to multiplication and to addition.

Students recognize volume as an atribute of three-dimensional space. They understand that volume can be measured by finding the total number of same-
size units of volume required to fill the space without gaps or overlaps. They undersiand that a 1-unit by 1-unit by 1-unit cube is the standard unit for
‘measuring volume. They sclect appropriate units, strategies, and tools for solving problems that involve estimating and measuring volume. They decompose
three-dimensional shapes and find volumes of right rectangular prisms by viewing them as decomposed into layers of arrays of cubes. They measure
‘necessary atiributes of shapes in order to determine volumes to solve real world and mathematical problems.

Mathematically proficient students communicate precisely by engaging i discussion about fheif reasoning Using appropriate mathematical language. The ferms
students should learn to use with increasing precision with this cluster are: measurement, atribute, volume, solid figure, right rectangular prism, unit, unit cube,
gap, overlap, cubic units (cubic em, cubic in., cubic ft., nonstandard cubic units), mulfiplication, addition, edge lengths, height, area of base

Common Core Standard

Unpacking
What do these standards mean a child will know and be able to do?

5.MD.3 Recognize volume as an
attribute of solid figures and understand.
concepts of volume measurement

. A cube with side length 1 unit,

“one cubic unit” of volume, and can
be used to measure volume.

A solid figure which can be packed
without gaps or overlaps using 1
unit cubes is said to have a volume
of n cubic unis

5. MD.4 Measure volumes by counting

unit cubes, using cubic cm, cubic in,

cubic ft. and improvised units.

5. MD.5 Relate volume to the operations,

of multiplication and addition and solve

seal world and mathematical problems
involving volume.

a. Find the volume of a right rectangular
prism with whole-number side
lengths by packing it with unit cubes,
and show that the volume is the same
s would be found by muliplying the

MD.3, 5.MD.4, and 5. MD.3 These standards represent the first time that students begin exploring the concept
of volume. In third grade., students begin working with area and covering spaces. The concept of volume should.
be extended from area with the idea that students are covering an area (the bottom of cube) with a layer of unit
cubes and then adding layers of unit cubes on top of bottom layer (see picture below). Students should have
ample experiences with concrete manipulatives before moving to pictorial representations. Students” prior
experiences with volume were resiricted to liquid volume. As students develop their understanding volume they
understand that a 1-unit by 1-unit by 1-unit cube is the standard unit for measuring volume. This cube has a
length of 1 unit, a width of 1 unit and a height of 1 unit and is called a cubic unit. This cubic unit is written with
an exponent of 3 (e.g.. in’. m®). Students connect this notation to their understanding of powers of 10 in our place
value system. Models of cubic inches. centimeters, cubic feet. etc are helpful in developing an image of a cubic
unit. Students” estimate how many cubic yards would be needed to fill the classroom or how many cubic
centimeters would be needed fo fill a pencil box.

194

one layer five layers
fill the box

(3% 2) represented by first layer
(3% 2)x 5 represented by number of
3x2layers
Bx)+BxD+(3x)+(BxV+Gx
2)=6+6+6+6+6+6=30

6 representing the size/area of one layer

5™ Grade Mathematics » Unpacked Content

& wwuncpublicscho... |5 Wheo

w
©

G20 PM

Tuesday



[image: image15.jpg]Parallelogram Square Rectangle

Trapezoid Rhormbus Kite




[image: image16.png]J tth Grade Resource P x 1§ StPeter's Churchof £ X ¥ ada wwimseduorg/pu. X ¥ 2 Common Core State X } 2 wwawncpublicschool

€« C & | [) wwwncpublicschools.org/docs/acre/standards/common-core-tools/unpacking/math/5th.pdf

5.G.2 Represent real world and This standard references real-world and mathematical problems, including the traveling from one point to another and
‘mathematical problems by graphing | identifying the coordinates of missing points in geometric figures, such as squares, rectangles, and parallelos

‘points in the first quadrant of the
coordinate plane, and interpret
coordinate values of points in the
context of the sifuation. Example.

Using the coordinate grid, which
ordered pair represents the
location of the School? 3 Stod]
Explain a possible path from the T
school to the library.

-
Park

Example:
Sara has saved $20. She carns $8 for each hour she works.

If Sara saves all of her money, how much will she have after working 3 hours? 5 hours? 10 hours?

Create a graph that shows the relationship befween the hours Sara worked and the amount of money she has saved.
What other information do you know from analyzing the graph?

Example:

Use the graph below to determine how much money Jack makes after working exactly 9 hours.

Earnings and Hours Worked

Earnings (in dollars)

0 2 4 6 8 10 12
Hours Worked
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	A.  6 cubic units         
B.  11 cubic units       
C.  24 cubic units   
D.  30 cubic units 

E.  None of the above


52.  The net below is of an open topped rectangular solid.  What is the volume of the rectangular solid?
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A. 12 cubic units

B. 18 cubic units

C. 24 cubic units

D. 36 cubic units

E. None of the above
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Use the coordinate grid for problems 53-55.

53. What are the coordinates of the school?

    A.  (6,3)        B.  (5,7)      C. (4,7)       D. (7,4)

    E.  None of the above

54.  Name the coordinates of another point that would form

      a parallelogram with the library, school, the park.

    A. (7,5)        B. (6,8)       C. (4,5)        D. (3,6)

    E.  None of the above

55.  What is the area of the coordinate grid?

    A.  9 units     B.  81 sq. units    C. 90 sq. units    D. 100 sq. units     E. None of the above
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56.  Walking is one of the easiest forms of exercise. The students at your school set a goal to walk around the rectangular playground 40 times in one week.  The dimensions of the playground are 200 feet by 220 feet.  After the third day, they have 25 laps left to walk. There are 5,280 feet in one mile.  How far have the students walked so far?  Round your answer to the nearest tenth of a mile?
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A. 2.4 miles

B. 6.4 miles

C. 8.3 miles

D. 15 miles

E. None of the above

57.  Which answer identifies all of the parallelograms in the figures 1-6?

               1                  2                         3                      4                              5                   6
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5.MD.5c This standard calls for students to extend their work with the area of composite figures into the context
of volume. Students should be given concrete experiences of breaking apart (decomposing) 3-dimensional figures
into sight rectangular prisms in order to find the volume of the entire 3-dimensional figure.

Examples

decomposed fizure
ossberg a.

tudy puts
new light

e

students need multiple opportunities to measure volume by filling rectangular prisms with cubes and looking at
the relationship befween the fotal volume and the area of the base. They derive the volume formula (volume
equals the area of the base times the height) and explore how this idea would apply to other prisms. Students use
the associative property of multiplication and decomposition of numbers using factors o investigate rectangular
prisms with a given number of cubic units.
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       A.  Figures 1, 2, 3, 4                  B.  Figures 1, 3, 5            

       C.  Figures 1, 2, 3, 5                  D.  Figures 1, 2, 3, 4, 5, 6        E.  None of the above
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Students with an accurate conception of angle can recognize that angle measure is addifive. As with lengih, area,
and volume, when an angle is decomposed into non-overlapping parts, the angle measure of the whole is the sum
of the angle measures of the pars. Students can then solve interesting and challenging addition and subraction
problems to find the measurements of unknown angles on a diagram in real world and mathematical problems.
For example. they can find the measurements of angles formed a pair of intersecting lines, as illustrated above, or
given a diagram showing the measurement of one angle. find the measurement of ifs complement. They can use a
protractor fo check, not to check their reasoning, but to ensure that they develop full understanding of the
‘mathematics and mental images for important benchmark angles (e.g.. 30°, 45°, 60°, and 90°).

Determining angle measurements

Simps

Delhi
gangrape: D.

Students might be asked to determine the measurements of the
following angles:
ZBOD
ZBOF
ZODE
ZCDE
Zcpj
ZBHG
(Progressions for the CCSSM, Geometric Measurement, CCSS Writing Team, June 2012, page 24)
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Use the rectangle for problems 58-60.


58.  Name 2 sides that are parallel.

       A.  
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            B.  
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         C.  
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     D. 
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  E. None of the above

59. Name 2 sides that are perpendicular.

       A.  
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         C.  
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  E. None of the above

60.  In the rectangle ABCD, one diagonal is “d”.  Which statement is NOT true:

       A.  A rectangle has 4 right angles.                      
       B.  The diagonal is a line of symmetry.

       C.  The diagonal splits the rectangle into 2 congruent triangles.

       D.  A rectangle is always a parallelogram.          
       E.  All statements are correct.
 

Use the flowchart for problems 61-62: 

61.  A square is always, sometimes, or never a rhombus?

      A. Always      B.  Sometimes       C.  Never

      D. Not enough information          E. None of the above

62.  A rectangle is always, sometimes, or never a square?

       A. Always      B.  Sometimes       C.  Never

      D. Not enough information           E. None of the above


63.  What is the definition of a trapezoid?

       A.  A quadrilateral with exactly one pair of parallel sides.

       B.  A quadrilateral with two pair of parallel sides.

       C.  A parallelogram with one pair of parallel sides.

       D.  A kite with two sides congruent.

       E.  None of the above

64.  What letter is formed when you connect these points in order on the coordinate grip below. 

(2,2), (2,4), (2,6), (2,8), (4,5), (6,8), (6,6), (6,4), and (6,2)

A. A

B. B

C. M

D. N

E. None of the above


Use the rectangular solid for questions 65-66.

65.  What is the volume of the following rectangular solid?


      A.    64 cu. cm.          B.  60 cu. cm.  

      C.    23 cu. cm.          D. 12 cu. cm.

      E.   None of the above

66.  What is the area of the front face of the solid?

      A.  12 sq. cm.    B. 15 sq. cm.      C. 20 sq. cm.       D. 47 sq. cm.       E.  None of the above


Use the L-shaped solid for questions 67-68.

67.   If each of the decomposed shapes are cubes.  

        What is the volume of the figure?

       A.  11 cu. cm              B.  5 cu. cm

       C.  6 cu. cm                D.  9 cu. cm

       E.  None of the above

68.  How many 1cm x 1cm faces does this figure have if you were to wrap it completely with wrapping paper? (total surface area of the figure)
      A. 19 sq. units      B. 11 sq. units      C.  15 sq. units     D. 22 sq. units   E. None of the above


69.  Find the volume of the composite shape, the sum of 

       Figures 1 and 2. 

       A.  28 cu. cm.              B.  108 cu. cm.

       C.  333 cu. cm.            D.  148 cu. cm.

       E.  None of the above

Use the figure at the right for problems 70-75.   


70. When the same shape is repeated over and over again 
      without gaps, the math term is _____. 

     A.  Parallelogram               B.  Tessellation               

     C.  Equilateral Triangle      D.  Symmetry     
     E.  None of the above

71. How many lines of symmetry does the figure have?

    A.  3         B.   4        C.   5          D.   6          E.  None of the above

72.  In quadrilateral ABOL, all sides are equal.  What is the shape?
     A.   Rhombus                 B.   Square           

     C.   Parallelogram          D.   Kite                 E.  None of the above

73. What is the degree measure of 
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    A.  30o         B.   45o         C.   60o          D.   75o         E.  None of the above

74. What is the degree measure of 
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    A.  60o         B.   120o       C.   90o          D.   135o       E.  None of the above

75. What is the degree measure of 
[image: image13.wmf]?
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Ð


    A.  120o       B.   135o       C.   160o        D.   180o       E.  None of the above



Use the graph for problems 76-79.
76.  What is the best descriptor of triangle ABC?

        A.  Equilateral triangle

        B.  Right isosceles triangle

        C.  Right scalene triangle

        D.  Acute scalene triangle

        E.  None of the above

77.  
[image: image14.wmf]AB

is what type of line segment?

         A.  Vertical                    B.  Horizontal

         C.  Diagonal                 D.  Not enough information

         E.  None of the above

78.  Name another point on the graph that will form the rectangle ABCD?

        A.  (0,5)         B.  (5, 0)      C.  (10, 5)        D.  (5,10)          E.  None of the above

79.  Find the area of the triangle ABC.

        A.  40 sq. units                  B.  50 sq. units 

        C.  35 sq. units                  D.  12.5 sq. units                     E.  None of the above 

80.  How do change meters into kilometers?

       A.  Multiply the number of meters by 100.

       B.  Multiply the number of meters by 1000.

       C.  Divide the number of meters by 100.

       D.  Divide the number of meters by 1000.

       E.  None of the above

81.  A high school basketball player may be 1.905 meters tall, how many centimeters tall is the basketball player?

       A.  19.05cm        B. 190.5cm         C. 1,905cm        D. 19,050cm        E.  None of the above

82.  How many grams do you have if you have 5 kilograms of bananas?

       A.  0.5g              B. 0.005g             C.  500g             D. 5,000g             E.  None of the above

83.  A milliliter is 20 drops of water. If you have 6,000,000 milliliters, how many liters would you have?

       A.  6 liters          B.  60 liters           C. 600 liters       D. 6,000 liters       E. None of the above

84.  If the football player runs 100 yards, how many feet does he run?

       A.  33.3 ft.          B. 1200 ft.            C. 300 ft.           D.  1,000 ft.           E.  None of the above

85.  How many cups are in a container that holds 5 gallons?

       A.  80 cups         B.  40 cups         C.  100 cups      D. 50 cups           E.  None of the above

86.  How many quarts are in 7.5 gallons?

      A.  2 quarts         B.  30 quarts       C.  15 quarts      D. 60 quarts        E. None of the above

87.  How many feet are in 20 miles? 

      A.  20,000 ft.        B.  240 ft.            C. 105,600 ft.    D. 5,280 ft.           E.  None of the above

88.  If a baby weighed 8 ½ pounds, how many ounces did the baby weigh? 

      A. 68 oz.              B. 85 oz.              C. 128 oz.        D. 136 oz.        E.  None of the above

89.  How do you change inches into feet?

       A.  Multiply by 3                              B.  Multiply by 12

       C.  Divide by 3                                D.  Divide by 12                       E.  None of the above

90.  The conversion between inches to centimeter is 1 inch = 2.54cm.  How many centimeters are there in one foot?

       A.    4.72cm          B.  30.48cm       C. 0.21cm        D. 25.4cm        E.  None of the above

Shade the correct answer!


Name______________________

Example:    A     B     C     D     E
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