2013 KCATM GEOMETRY AND MEASUREMENT TEST           
4TH GRADE


Kansas City Area Teachers of Mathematics

2013 KCATM Contest

GEOMETRY AND MEASUREMENT TEST                         GRADE 4

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 3.14  as the approximation for pi.


•
Mark your answer on the Scantron sheet by FILLING in the circle.

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

Student Name ____________________________  Student Number _______

School __________________________________

	51.  Which figure shows a line segment?
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‘Common Core Standard

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

4.G.1 Draw points, lines, line segments,
rays, angles (right, acute, obtuse), and
‘perpendicular and parallel lines.
Identify these in two-dimensional
figures.

‘This standard asks students to draw two-dimensional geomeric objects and to also identify them in two-
dimensional figures. This is the first time that students are exposed to rays, angles, and perpendicular and parallel
lines. Examples of points, line segments, lines, angles, parallelism, and perpendicularity can be scen daily.
Students may not easily identify lines and rays because they are more abstract.

right angle

acute angle —

obfuse angle \u—

stightangle  —=
segment —
line —

ray —

‘parallel lines ][

‘perpendicular lines .-[_.

Student should be able to use side length to classify triangles as equilateral, equiangular, isosceles, or scalen; and
can use angle size to classify them as acute, right, or obtuse. They then learn to cross-classify, for example,
‘naming a shape as a right isosceles triangle. Thus, students develop explicit awareness of and vocabulary for
‘many concepts they have been developing, including points, lines, line segments, rays, angles (right, acute,
obtuse), and perpendicular and parallel lines. Such mathematical terms are useful in communicating geometric
ideas, but more important is that constructing examples of these concepts, such as drawing angles and triangles
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A.                              B.         

C.                              D.

E. None of the above



	52.  Which figure shows perpendicular lines?
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be “read off " a protractor in “standard position. that is. a base is horizontal, even if neither ray of the angle is
horizontal. Measuring and then sketching many angles with no horizontal or vertical ray perhaps initially using
circular 360° protractors can help students avoid such limited conceptions.

(Progressions for the CCSSM, Geometric Measurement, CCSS Writing Team, June 2012, page 23)

A 360° protractor and its use fim and

Kan,

Hillary
Clinton bein.

A

The figure on the right shows a protractor being used to
measure a 45° angle. The protractor is placed so that one side
of the angle lies on the line corresponding to 0° on the protractor
and the other side of the angle s located by a clockwise rotation
from that line.

(Progressions for the CCSSM, Geometric Measurement, CCSS Writing Team, June 2012, page 23)

4D.7 Recognize angle measure as
additive. When an angle is decomposed
into non-overlapping parts, the angle
‘measure of the whole is the sum of the
angle measures of the parts. Solve
addition and subraction problems to
find unknown angles on a diagram in
real world and mathematical problems,
<.g.. by using an cquation with a symbol
for the unknown angle measure.

This standard addresses the idea of decomposing (breaking apart) an angle into smaller parts.

25°

Example:

A lawn water sprinkler rotates 65 degress and then pauses. I then rofates an additional 25 degrees. What is the
total degree of the water sprinkler rotation? To cover a full 360 degrees how many times will the water sprinkler
need to be moved?

If the water sprinkler rotates a total of 25 degrees then pauses. How many 25 degree cycles will it go through for
the rotation to reach at least 90 degrees?
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A.                               B.  
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Students may use transparencies with lines to arrange two lines in different ways fo defermine that the 2 lines
‘might intersect in one point or may never intersect. Further investigations may be inifiated using geometry
software. These types of explorations may lead to a discussion on angles.

A Kite is a quadrilateral whose four sides can be grouped into fwo pairs of equal-length sides that are beside
(adjacent fo) each other.

Pasallel and perpendicular lines are shown below:
A

This standard calls for students to sort objects based on parallelism, perpendicularity and angle fypes.

Example:
‘Which figure in the Venn diagram below is in the wrong place, explain how do you know?

Atleastoneset
ofparalllsides
A

Do you agree with the label on each of the circles in the Venn diagram above? Describe why some shapes fall in
the overlapping sections of the circles.

Example:
Draw and name a figure that has two parallel sides and exactly 2 right angles
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C.                               D.

E. None of the above



	53.  Which figure shows an acute angle?
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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)

4™ Grade Mathematics ® Unpacked Content

& wwwincpublicscho... | I 2 Windows Explorer = | (@ 4 Microsoft Office.. = = & SO3AM
o ) Monday





A.                               B.  

C.                               D.

E. None of the above




54.  What is the measure of the angle (
[image: image1.wmf]AOB

Ð

) marked on the protractor?
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b. An angle that turns through 1 one-
degree angles is said to have an
angle measure of n degrees.

The diagram below will help students understand fhat an angle measurement is not related fo an area since the
area between the 2 rays is different for both circles yet the angle measure is the same.

[kim ana
Kam

Hillary
Clinton bein.

‘This standard calls for students to explore an angle as a series of “one-degree turs.” 3
A water sprinkler rotates one-degree at each interval. If the sprinkler rotates a total of 100°, how many one-degree
furns has the sprinkler made?

4MD.6 Measure angles in whole-
‘number degrees using a protractor
Sketch angles of specified measure.

Before students begin measuring angles with protractors, they need to have some experiences with benchmark
angles. They transfer their understanding that a 360° rofation about a point makes a complete circle to recognize
and sketch angles that measure approximately 90° and 180°. They extend this understanding and recognize and
sketch angles that measure approximately 45° and 30°. They use appropriate terminology (acute, right, and
obtuse) to describe angles and rays (perpendicular).

Students should measure angles and sketch angles

120 degrees 135 degrees

As with all measureable attributes, students must first recognize the attribute of angle measure, and distinguish it
from other attributes. As with other concepts students need varied cxamples and explicit discussions to avoid
leaming limited ideas about measuring angles (.g., misconceptions that a right angle is an angle that points to the
right, or two right angles represented with different orientations are not equal in measure). If examples and tasks
are not varied, students can develop incomplete and inaccurate notions. For example, some come to associate all
slanted lines with 45° measures and horizontal and vertical lines with measures of 90°. Others believe angles can
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A.  45o         B.  41o         C. 130o           D.  135o        E. None of the above


	55.  What is the measure of the missing angle, xo?




	A.  25o                 B. 65o
     C.  90o                 D. 155o
     E.  None of the above


56.  What is the name that describes all four-sided figures?

A.  parallelograms                B.  kites

C.  quadrilaterals                  D. trapezoids             E.  None of the above

57.  The Trans-Alaska Pipeline was built to move oil 800 miles, or 1287 kilometers, from Prudhoe Bay in the northern region of Alaska to Valdez, where it is pumped aboard tankers.  What would be the length of the pipeline in hectometers?

A.  1,287 hm                  B.  12,870 hm

C.   128,700 hm             D.  1287,000 hm           E. None of the above

	58.  How could you classify this triangle?
[image: image3.jpg]




	A.  Isosceles right triangle

B.  Scalene right triangle   

C.  Obtuse isosceles triangle

D.  Acute scalene triangle         

     E.  None of the above

	59.  What is the measure of 
[image: image4.wmf]COB

Ð

if the measure of 
[image: image5.wmf]BOD

Ð

is 49o  ?


60.  If the hands on a clock are at exactly 12 and 1, the degrees between them is 30o.  What is the measure if the hands on the clock are at exactly 2 and 7?

A. 90o         B.  120o       
C. 135o       D.  80o    E. None of the above


	A. 49o                 B. 31o
C.  149o              D. 131o
E. None of the above




61.  Your mom gets up at 6:30am, takes a shower and gets ready for work 

in 35 minutes. She wakes you up when she is ready and then spends 23 minutes fixing breakfast. You both sit down to breakfast and spend 17 minutes eating before heading out the door to school and work.  What time did you and your mom leave the house?  (Use the number line to help.)
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Example.

At7:00 a.m. Candace wakes up fo go to school. It takes her 8 minutes to shower, 9 minutes fo get dressed and 17 minutes to cat breakfast. How many
‘minutes does she have until the bus comes at 8:00 a.m.? Use the number line to help solve the problem.

6:30 6:45

7:00 7:15 7:30 7:45 8:00

43D.3 Apply the arca and perimeter
formulas for rectangles in real world
and mathematical problems.

For example, find the width of a
rectangular room given the area of the
flooring and the length, by viewing the
area formula as a multiplication
equation with an unknown factor.

Based on work in third grade students learn to consider perimeter and area of rectangles. Fourth graders
‘multiplication, spafially structuring arrays, and area, they abstract the formula for the area of a rectangle A = /x .+
« The formula is a generalization of the understanding, that, given a unit of length, a rectangle whose sides
have length w units and / units, can be partitioned into w rows of unit squares with / squares in each row.
‘The product ] x w gives the number of unit squares in the partition. thus the area measurement is /x w
square units. These square units are derived from the length unit
Students generate and discuss advantages and disadvantages of various formulas for the perimeter length of a
rectangle that is / units by w units. =
« For example, P-= 2/ + 2w has two nuliplications and one addition, but P = 2(/ + w), which has one
addition and one multiplication, involves fewer calculations. The latter formula is also useful when
generating all possible rectangles with a given perimeter. The length and width vary across all possible
pairs whose sum is half of the perimeter (c.g.. for a perimeter of 20, the length and width are all of the pairs
of mumbers with sum 10).
Giving verbal summaries of these formulas is also helpful. For example. a verbal summary of the basic formula, 4
=1+w+1+w.is “add the lengths of al four sides.” Speeific numerical instances of other formulas or mental
calculations for the perimeter of a rectangle can be seen as examples of the properties of operations, e.g.. 2/ + 2w =
2(1+w) illustrates the distributive property.
Perimeter problems often give only one length and one width, thus remembering the basic formula can help to
prevent the usual error of only adding one length and one width. The formula P =2 (/x w) emphasizes the step of
multiplying the total of the given lengths by 2. Students can make a transition from showing all length units along
the sides of a rectangle or all area units within by drawing a rectangle showing just parts of these as a reminder of
which kind of unit is being used. Writing all of the lengths around a rectangle can also be useful. Discussions of
formulas such as P =2/ + Jw, can note that unlike area formulas, perimeter formulas combine length
‘measurements to yield a length measurement
Such abstraction and use of formulas underscores the importance of distinguishing between area and perimeter in
Grade 3 and mainaining the distinction in Grade 4 and later grades, where rectangle perimeter and area problems
‘may get more complex and problem solving can benefit from knowing or being able to rapidly remind oneself of
how to find an area or perimeter. By repeatedly reasoning about how to calculate areas and perimeters of
rectangles, students can come fo see area and perimeter formulas as summaries of all such calculations.
(Progressions for the CCSSM, Geometric Measurement, CCSS Writing Team, Tune 2012. page 21)
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A.  7:30am      B.  7:40am     C. 7:43am     D. 7:45am     E. None of the above

Use the table at the right for problems 62-65.

62.  What is the shape of the table?

A.   Parallelogram             B.  Rhombus 

C.  Kite


       D. Trapezoid                      E. None of the above

63.  If two sides are congruent, then the table is considered what type of shape?
      A.  Scalene                      B. Equilateral

      C.  Isosceles                    D. Regular                         E. None of the above

64.  If one of the base angles is 72o, what would the other angle measures be?
      A.  70o, 100o, 98o                   B. 108o, 100o, 78o        

      C.  108o, 72o, 108o                  D.  80o, 100o, 108o              E. None of the above

65.  How many lines of symmetry does the table have?
       A. 1               B. 2                 C.  3            D. 4            E. None of the above


66.  Fold a piece of paper in half. If you fold it in half three more times, how many  

      rectangular sections have been formed when it is unfolded?
      A.   8              B.  16              C.  6           D. 12           E. None of the above


.

Use the information below for problems 67 and 68: The Quilt-Block History of Pioneer Days tells the story of how quilts fit into the lives of the pioneers who settle America.  Two of the quilt patterns are shown below.   

[image: image7.png]Pinwheel Rail Fence





67.  What fractional part of the total area is shaded in the Pinwheel pattern?

A. 1/8            B.  ¼            C.  ½         D. 1/16          E. None of the above

68.  What decimal fraction is the shaded area in the Rail Fence pattern?

A.  0.12          B.  0.20        C.  0.25      D.  0.33        E.  None of the above


69.  On the coordinate plane, draw a continuous line from the starting point to each coordinate.  Start at (0,1), and move to (0, 3), (2, 3), (4, 5), (6, 5), (7, 3), (9, 3), (9, 1), (8, 1), (8, 0), (6, 0), (6, 1), (3, 1), (3, 0), (1, 0), (1, 1), (0, 1).  What figure did you create?

A.  Car              B. House

C.  Bus              D. Boat
E.  None of the above


Use the regular polygons for the problems 70-72.
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70.  Use the pentagon and heptagon to help establish a pattern for the number of lines of symmetry of odd number of sides of regular polygons.  What would be the number of lines of symmetry in an odd “n”-sided figure?

      A.  n          B.  n – 1        C.  n-2         D.  (n+1)/2       E. None of the above

71.  As the number of sides of a polygon increase, the shape gets closer to the appearance of a ____ and each interior angle becomes more ____.

      A.  Stop sign, 135o                 B.  Circle; obtuse

      C.  Line, 180o                         D.  Circle; acute         E. None of the above

72.  Which regular shape would NOT be able to repeat itself to fill all spaces with 
       the same shape?
      A. Hexagon                            B.  Equilateral triangle

      C. Pentagon                           D.  Square                        E. None of the above

73.  What would be the best descriptions for the 2 larger groups in the Venn Diagram below?


       A.    A: quadrilaterals; 
               B: quadrilaterals with parallel sides
       B.    A: quadrilaterals with at least one set of parallel sides; 

               B: shapes with at least one right angle
       C.    A: regular polygons; 
               B: one set of perpendicular sides
       D.    A: quadrilaterals with 2 pair of parallel sides;

               B:  shapes with at least one right angle
  E.     None of the above


74.  If the perimeter of a rectangle is 18 units and the area is 18 sq. units, which lengths could be the dimensions of the rectangle?

     A.  3 x 6       B. 2 x 9       C. 1 x 18       D. 6 x 6      E.  None of the above

75.   A mile has 5,280 feet.  How many yards are in a mile?
     A.  2,640 yds.                  B.  1,680 yds.   

     C. 1,340 yds.                   D.  15,840 yds.              E. None of the above
76. 
How many cups are in one gallon?

         A.  8        B.   24         C.   16        D.   12          E.  None of the above


	77. Approximate the percent section C is of the circle.


	A. 50%           B.  25%

     C. 33%           D. 17%

     E. None of the above


 78.  How many millimeters are in 24.6 cm?
         A.  2.46mm                 B. 24.6mm
         C.  246mm                  D. 2460mm                    E.  None of the above

Use the following figure for problems 79- 86.   

79. When the same shape is repeated over and over again covering a plane without any gaps or overlaps, the math term is _____. 

     A.  Parallelogram               B.  Tessellation               

     C.  Equilateral Triangle      D.  Symmetry                   

     E.  None of the above

80.  Draw diagonal 
[image: image9.wmf]LB

 to form equilateral triangles 
[image: image10.wmf]ABL

D

and 
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D

. If you draw the diagonals
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, how many equilateral triangles would there be in the whole figure?
    A.  6             B.  8            C.  12              D.  2          E.  None of the above

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

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

82.  What is the most specific name for the shape ABOL?

     A.   Rhombus                     B.   Square           

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

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

BAL

Ð


    A.  30o         B.   45o         C.   60o          D.   75o         E.  None of the above

84. What is the degree measure of 
[image: image14.wmf]?

ABO

Ð


    A.  60o         B.   120o       C.   90o          D.   135o       E.  None of the above

85. What is the degree measure of 
[image: image15.wmf]?

BOF

Ð


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

86. What is the degree measure of 
[image: image16.wmf]?

LOF

Ð


    A.  120o       B.   135o       C.   160o        D.   180o       E.  None of the above
87.  Which of the following line plots show the graph of the number of hours eighteen students at your school read during the first 4 weeks of 2013?

14, 14, 8, 6, 10, 20, 16, 8, 8, 14, 12, 16, 20, 6, 10, 12, 20, 16
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Use this figure for problems 88-89.  The measures are in centimeters.
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Assume equilateral tiangle. Assume regular hexagon

4 35

(Progressions for the CCSSM, Geometric Measurement, CCSS Writing Team, June 2012, page 25)

Geometry
Common Core Cluster

Draw and identify lines and angles, and classify shapes by properties of their lines and angles.
Students describe, analyze, compare, and classify two-dimensional shapes. Through building, drawing, and analyzing two-dimensional shapes, students
deepen their understanding of properties of two-dimensional objects and the use of them to solve problems involving symmetry.

Mathematically proficient students communicate precisely by engaging i discussion about {heir reasoming using appropriate mathematical language. The
terms students should learn to use with increasing precision with this cluster are: classify shapes/figures, (properties)-rules about how numbers work,
point, line, line segment, ray, angle, vertex/vertices, right angle, acute, obtuse, perpendicular, parallel, right triangle, isosceles triangle, equilateral
triangle, scalene triangle, line of symmetry, symmetric figures, two dimensional

From previous grades: polygon, rhombus/rhombi, rectangle, square, triangle, quadrilateral, pentagon, hexagon, cube, trapezoid, half/quarter circle,
circle, cone, cylinder, sphere, kite

"The term “property” in these standards is reserved for those attributes that indicate a relationship between components of shapes. Thus, “having parallel
sides” or “having all sides of equal lengths ™ are properties. “Attributes” and “features” are used interchangeably to indicate any characteristic of a shape,
including properties, and other defining characteristics (¢.g.. straight sides) and nondefining characteristics (c.g., “right-side up”).

(Progressions for the CCSSM, Geomery, CCS$ Witing Team, June 2012, page 3 footnote)

4™ Grade Mathematics ® Unpacked Content

& wnincpublicscho.. | I 2 Windowspiorer = I # Whcrosort Offce =

&SI AM

©

!

nday






88.  If the bug in the bottom right corner walks around the entire outside figure, how far does the bug walk in centimeters?

     A.  520cm    B.  560cm   C.   500cm     D.   480cm    E.  None of the above

89.  If the bug does NOT go around the regular hexagon, but is able to walk straight on the horizontal line, how far would the bug walk in centimeters?

     A.  360cm    B.  460cm   C.   420cm     D.   400cm    E.  None of the above


90. If you traveled to England for the 2012 Summer Olympics, which money system did you use?

A.
 Dollars                  B. Pesos    
          C.  Euros                    D. Pounds                 E. None of the above 

Shade the correct answer!


Name______________________

Example:    A     B     C     D     E






School _____________________

	51.      A     B     C     D     E
	71.     A     B     C     D     E

	52.      A     B     C     D     E
	72.     A     B     C     D     E

	53.      A     B     C     D     E
	73.     A     B     C     D     E

	54.      A     B     C     D     E
	74.     A     B     C     D     E

	55.      A     B     C     D     E
	75.     A     B     C     D     E

	56.      A     B     C     D     E
	76.     A     B     C     D     E

	57.      A     B     C     D     E
	77.     A     B     C     D     E

	58.      A     B     C     D     E
	78.     A     B     C     D     E

	59.      A     B     C     D     E
	79.     A     B     C     D     E

	60.      A     B     C     D     E
	80.     A     B     C     D     E

	61.      A     B     C     D     E
	81.     A     B     C     D     E

	62.      A     B     C     D     E
	82.     A     B     C     D     E

	63.      A     B     C     D     E
	83.     A     B     C     D     E

	64.      A     B     C     D     E
	84.     A     B     C     D     E

	65.      A     B     C     D     E
	85.     A     B     C     D     E

	66.      A     B     C     D     E
	86.     A     B     C     D     E

	67.      A     B     C     D     E
	87.     A     B     C     D     E

	68.      A     B     C     D     E
	88.     A     B     C     D     E

	69.      A     B     C     D     E
	89.     A     B     C     D     E

	70.      A     B     C     D     E
	90.     A     B     C     D     E


Shade the correct answer!


Name______________________

Example:    A     B     C     D     E






School _____________________

ANSWER KEY 
	51.      A     B     C     D     E
	71.     A     B     C     D     E

	52.      A     B     C     D     E
	72.     A     B     C     D     E

	53.      A     B     C     D     E
	73.     A     B     C     D     E

	54.      A     B     C     D     E
	74.     A     B     C     D     E

	55.      A     B     C     D     E
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