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Student Activity Theorem 7 

Use in connection with the interactive file “Theorem  7” on the Student’s CD. 

To investigate: 

(i) The relationship between the angle opposite the greater of two sides and 
the angle opposite the lesser of two sides. 

(ii) The side opposite the greater of two angles and the side opposite the 
lesser of two angles. 

 

 

1. While viewing the interactive file, compare the length of side a and side b. Which 

of these two lengths is the greater and is the angle opposite this side greater 

than or smaller than the angle opposite the other side? 

__________________________________________________________________

__________________________________________________________________ 

2. While viewing the interactive file, compare the length side a and side c. Which of 

these two lengths is the greater and is the angle opposite this side greater than 

or smaller than the angle opposite the other side? 

__________________________________________________________________

__________________________________________________________________ 

3. While viewing the interactive file, compare the length side b and side c. Which of 

these two lengths is the greater and is the angle opposite this side greater than 

or smaller than the angle opposite the other side? 

__________________________________________________________________

__________________________________________________________________ 
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4. Move either of the points A, B or C in the interactive file. Now compare any two 

of the sides in the new triangle. Which side is the greater and is the angle 

opposite this side greater than or smaller than the angle opposite the other side? 

Repeat for different points. 

 

__________________________________________________________________ 

5. What pattern has emerged in questions 1-4 in connection with the greater of 2 

sides and the angle opposite this side? 

__________________________________________________________________

__________________________________________________________________ 

6. Click the reset button on the right of the screen  , which angle is the biggest in 

the interactive file and is it opposite the biggest side? Now move the points A, B 

or C and check if this is always the case. Explain your answer. 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 

7.  Measure and show the value of all the angles and the lengths of the sides (if not 

shown) in the following triangles and determine, if the greater angle is opposite 

the greater side in each case. 

 

 

 

 

 

Challenge 

8. Which of these chairs is the most stable? Explain why you choose this chair. 
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Student Activity Theorem 8 

Use in connection with interactive file “Theorem 8” on the Student’s CD.  

To explore the relationship between any two sides of a triangle and the third side. 

 

 

1. While viewing the interactive file, find the sum of the lengths of side a and side b 

and check if this sum is greater than the length of side c. Show calculations. 

__________________________________________________________________

__________________________________________________________________ 

2. While viewing the interactive file, find the sum of the lengths of side b and side c 

and check if this sum is greater than the length of side a. Show calculations. 

__________________________________________________________________ 

3. While viewing the interactive file, find the sum of the lengths of side a and side c 

and check if this sum is greater than the length of side b. Show calculations. 

__________________________________________________________________ 

4. Move the points A, B or C and find the sum of the lengths of any two sides in the 

triangle. Investigate if this sum is greater than the length of the third side. Show 

calculations. 

__________________________________________________________________
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__________________________________________________________________

__________________________________________________________________ 

5. Repeat no 4 twice. 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 

__________________________________________________________________ 

6.  Measure the lengths of the sides (if not shown) in the following triangles and 

determine if the sum of the lengths of any two sides is in all cases greater than 

the length of the third side. Show calculations. 

 

 

 

 

 

 

 

 

 

 

Challenge  

7. Two sides of a triangle measure 12 cm and 8 cm respectively. What is the range of 
values for the third side of the triangle? 

__________________________________________________________________ 

8. The mast of a crane (AC) is 100ft in height.  
By adjusting the length of the cable, (from A to B) 
the operator of the crane can raise and lower the boom.  
What is the minimum distance possible from A to B?  
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Student Activity Theorem 11 

Use in connection with interactive file “Theorem 11” on the Student’s CD.  

To investigate whether, if three parallel lines cut off equal segments on some 
transversal line, they cut off equal segments on any other transversal. 

  

 

1. What is meant by a parallel line and name three sets of parallel lines in the 

interactive file? 

_____________________________________________________________________

_____________________________________________________________________ 

2. How can you tell that the lines r, s and t are parallel in the interactive file? 

__________________________________________________________________ 

__________________________________________________________________ 

3. What is meant by a transversal line and name two transversal lines in the interactive 

file?  

_____________________________________________________________________

_____________________________________________________________________ 
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4. What are the lengths of AB and BC  in the interactive file? Are these lengths 

equal? 

_____________________________________________________________________

_____________________________________________________________________ 

5. What are the lengths of DE  and EF  in the interactive file? Are these lengths 

equal? 

_____________________________________________________________________

_____________________________________________________________________ 

6. Move the point A in the interactive file and read the lengths of AB  and BC . What 

is the relationship between the lengths of  AB  and BC ?  Now without moving any 

points find the lengths of DE  and EF  and find the relationship if any between 

them. Repeat for three different locations. Show calculations. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

7. Did you see a pattern develop in question 6 and if so explain it in your own words? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________________ 

8. By moving the points on the interactive file, can you find any situation where the 

statement “If three parallel lines cut off equal segments on some transversal line, 

then they will cut off equal segments on any other transversal” is not true. Explain. 

_____________________________________________________________________

_____________________________________________________________________ 
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9.  If you know lines t, s and r are parallel, find the length of DE . Explain your answer.  

 

10. If you know lines t, s and r are parallel, find the length of  AB . Explain your 

answer.   

 

___________________________________________________________________________

___________________________________________________________________________ 
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Challenge 

11. Given that the distances AF and FE are equal, why are the distances DF and 

FG not equal?  

___________________________________________________________________________

__________________________________________________________________________ 

12.  

 

© http://teacherweb.com/ID/Preston/Smith/gstnotes_ParLinesProParts.pdf   
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Student Activity Theorem 12 

Use in connection with interactive file “Theorem 12” on the Student’s CD.  

To realize that given the triangle ABC and a line t which is parallel to BC and cuts [AB] 
in the ratio m: n, then it also cuts [AC] in the same ratio. 

 

 

1. How can you tell, if the line t is parallel to the BC ? 

_____________________________________________________________________

_____________________________________________________________________ 

2. What are the lengths of AD and DB  in the interactive file and do you notice anything 

about these lengths? 
_____________________________________________________________________

_____________________________________________________________________ 

3. What are the lengths of AE  and EC  in the interactive file and do you notice anything 

about these lengths? 
_____________________________________________________________________

_____________________________________________________________________ 

4. Has 
AD
DB

the same value as 
AE
EC

? 

_____________________________________________________________________

____________________________________________________________________ 
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5. Move some of the points. What happens to the angles in the triangle ABC and the 
triangle ADE? Is there any relationship between them and what does this imply? 

_____________________________________________________________________

_____________________________________________________________________ 

 

6. As you move the points, what happens to the relationship between the ratios 
AD
DB

 and 

AE
EC

? 

_____________________________________________________________________

_____________________________________________________________________ 

7. Do you agree with the statement “Given a triangle ABC, if the line t is parallel to BC
and cuts [AB] in the ratio m: n, then it also cuts [AC] in the same ratio.”? Explain your 
answer. 

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 

Challenges 

8. Can the above theorem be applied to the following diagram, explain your answer. 

_____________________________________________________________________

_____________________________________________________________________ 
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9. What is the values of the angles ABC and AED given BC  is parallel to DE ? 

 

_____________________________________________________________________

_____________________________________________________________________ 

10. Given that DF  is parallel to CB  and DE  is parallel to AB , find the length of CE . 
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11. What is the value of the angle BAC, given DE  is parallel to BC ? 
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Student Activity Theorem 13 

Use in connection with interactive file “Theorem 13” on the Student’s CD.  

To explore the relationship between the corresponding sides of similar triangles. 

 

 

1. What do you notice about the angles in the triangles ABC and DEF? 
 
___________________________________________________________________________

___________________________________________________________________________ 

2. Move the sliders angleA and angleB and state how the angles of the two triangles now 
relate? 
 
___________________________________________________________________________

___________________________________________________________________________ 

3. Are the sides of the triangles equal? 
 
___________________________________________________________________________

___________________________________________________________________________ 

4. What is the name for two triangles that have same angles, but not necessarily the same 
sides? 
 
___________________________________________________________________________

___________________________________________________________________________ 

5. When you click the translation box, what do you notice? 

___________________________________________________________________________

___________________________________________________________________________ 
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6. When the translation box is clicked, what do you notice about the line segments AB and 
D1E1? 
___________________________________________________________________________

___________________________________________________________________________ 

7. What is the ratio of 
AC
DF

 ? Show calculations. (Note the lengths in the interactive file are 

given correct to 1 decimal place, this may affect some calculations.) 

___________________________________________________________________________

___________________________________________________________________________ 

8. What is the ratio of B C
E F

? Show calculations. (Note the lengths in the interactive file are 

given correct to 1 decimal place, this may affect some calculations.) 

___________________________________________________________________________

___________________________________________________________________________ 

9. What is the ratio of AB
DE

 ? Show calculations. 

___________________________________________________________________________

_________________________________________________________________________ 

10. Move the sliders for the bases and watch the lengths change. Are the ratios still the same? 

___________________________________________________________________________

________________________________________________________________________  

11. From viewing the interactive file do you agree with the theorem “If two triangles are similar, 
then their sides are proportional, in order.” Explain this statement in your own words. 
_______________________________________________________________________________
_______________________________________________________________________________ 

Challenge 

12. Find the value of the length of all the sides of the following triangles. 
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Student Activity Theorem 16 

Use in connection with interactive file “Theorem 16” on the Student’s CD.  

Taking different sides of a triangle as the base explore the value of half that base times 
the corresponding perpendicular height. 

 

 

(Please note the figures in the interactive file are corrected to 1 decimal place, which may lead to slight inaccuracies. For 
example, using the figures, ½ (5.8)(4.4) yields 12.76, not 12.8 as stated.) 

1. If AC is the base, which line is the perpendicular height? Give a reason for your 
answer. 
_____________________________________________________________________

_____________________________________________________________________ 

2. Without moving any of the points, what is the length of AC and the corresponding 
perpendicular height? If the area of a triangle is half the base multiplied by the 
perpendicular height, what is the area of the triangle ABC using AC as base? 
_____________________________________________________________________

_____________________________________________________________________ 

3. Without moving any of the points, find the length of BC and the corresponding 
perpendicular height and using BC as the base find the area of the triangle ABC. 
_____________________________________________________________________

_____________________________________________________________________ 

4. Without moving any of the points, find the length of AB and the corresponding 
perpendicular height and using AB as the base find the area of the triangle. 
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_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

5. What do you notice about the values you got for the areas of the triangles in the 
above three questions? 
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

6. If the perpendicular height is 4 and the area of the triangle is 12.8, find the length of 
the base correct to 1 decimal place. Do your figures agree with the interactive file? 
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

7. Move some or all of the points A, B or C and record a new set of bases and 
corresponding perpendicular heights and find the corresponding areas. Are the areas 
the same? 
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

8. Repeat question 7 for a different set of values. What was the relationship between 
the areas this time? 
_____________________________________________________________________

_____________________________________________________________________ 

9.  From the calculations performed in the last set of questions, what conclusion do you 
come to regarding the choice of a line as the base of a triangle to find the area of a 
triangle? 
_____________________________________________________________________

_____________________________________________________________________ 

Challenge  

10.  Find the lengths of the line segments CD, BF in the diagram below 
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Student Activity Theorem 17 

Use in connection with interactive file “Theorem 17” on the Student’s CD.  

To examine how a diagonal of a parallelogram divides a parallelogram. 

 

 

1. Name 2 diagonals of the parallelogram in the interactive file. 

__________________________________________________________________ 

2. Which Line represents the perpendicular height between the parallel lines? Explain 

your answer. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

3. The parallelogram is divided into two triangles by the diagonal AC, name these 

triangles. 

_______________________________________________________________ 

 

4. Find the area of each of the triangles mentioned in question 3. Explain your 

calculations. 

_____________________________________________________________________
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_____________________________________________________________________

_____________________________________________________________________ 

5. Can you conclude that the diagonal AC bisected the area of the parallelogram? 

Explain your answer. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

6. The parallelogram is divided into two triangles by the diagonal BD, name these 

triangles. 

_________________________________________________________________ 

 

7. Find the area of each of the triangles mentioned in question 6. Explain your 

calculations. 

_____________________________________________________________________

_____________________________________________________________________ 

_____________________________________________________________________ 

8. Can you conclude that the diagonal BD bisected the area of the parallelogram? 

Explain your answer. 

_____________________________________________________________________

_____________________________________________________________________ 

_____________________________________________________________________ 

9. By moving the points on the interactive file, can you conclude that each diagonal of 

any parallelogram bisects the area of the parallelogram? Explain. 

_____________________________________________________________________

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 

 

 

 



 
 

 

Draft  01  © Project Maths Development Team    Theorem 17 Page 3 of 3 
 

Challenges 

10.  Find the area of the triangle ADC and hence find the area of the parallelogram 
ABCD. Show calculations. 

 

_____________________________________________________________________

_____________________________________________________________________ 

11. If the area of the parallelogram below is 45 cm2. Find the shortest distance between 

the parallel lines AB and DC. Show calculations. 

__________________________________________________________________ 

__________________________________________________________________ 
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Student Activity Theorem 18 

Use in connection with interactive file “Theorem 18” on the Student’s CD.  

To establish a formula for the area of a parallelogram. 

 

1. What is the area of the rectangle EFDC? 
___________________________________________________________________________

___________________________________________________________________________ 

2. What are the differences in the rectangle EFDC and the parallelogram ABDC? 
___________________________________________________________________________

___________________________________________________________________________ 

3. What are the similarities between the triangle AEC and the triangle BFD and how does the 
area of these triangles compare? 
___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

4. If you take triangle AEC away from the parallelogram ABDC and add the triangle BFD to it, 
what shape do you get and what is its area?  What does that inform you about the 
relationship between the area of the parallelogram ABDC and the area of the rectangle 
EFDC? 
___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________ 

5. Making sure that the line segment CE in the interactive file stays the same as it was 
originally, move the point A so that it overlaps with point E. What do you now notice about 
the shape of the parallelogram in comparison with the rectangle EFDC? 
___________________________________________________________________________

___________________________________________________________________________ 
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6. What is meant by the perpendicular height of a parallelogram and what line segment is the 
perpendicular height of the parallelogram ABDC? 
___________________________________________________________________________

___________________________________________________________________________ 

7. Does the line segment that represents the perpendicular height always have to be at right 
angles to the base? 
___________________________________________________________________________

Do you conclude that “The area of a parallelogram is the base times height.”? Explain. 

___________________________________________________________________________

___________________________________________________________________________ 

8. Move the base slider and / or the points and check if you still agree with the statement, 
”The area of any parallelogram is the base times height.” 
___________________________________________________________________________

___________________________________________________________________________ 

Challenges 

9. Find the area of a parallelogram with base equal to 6 cm and height equal to 8 cm? Show 
calculations. 
___________________________________________________________________________

___________________________________________________________________________ 

10. If a parallelogram has area equal to 96 cm2 and its height is 12 cm, what is its base? Show 
calculations. 
___________________________________________________________________________

___________________________________________________________________________ 

11.  

 
©http://teacherweb.puyallup.k12.wa.us/wildwood/sanderson/documents/covering_and_surrounding_homework_probl

ems_-_investigation_4.pdf.   See this link for other examples of applications of the area of a 

parallelogram. 
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Student Activity Theorem 20 

Use in connection with the interactive file called “Theorem 20” on the Student’s CD.  

To investigate the angle the tangent of a circle, makes with the radius that goes through 
its point of contact.  

  

1. Which line segment is the radius of the circle and what is its length? 
___________________________________________________________________________

___________________________________________________________________________ 

2. What is the name of the line that contains the points P and C? 
___________________________________________________________________________

___________________________________________________________________________ 

3. In the interactive file, what is the value of the angle between the tangent and the radius? 
___________________________________________________________________________

___________________________________________________________________________ 

4. What happens to the angle between the tangent and the radius when you move the point P 
around the circle? 
___________________________________________________________________________

___________________________________________________________________________ 

5. What happens to the circle when you move the slider? 
___________________________________________________________________________

___________________________________________________________________________ 

 

6. What happens to the angle between the tangent and the radius when you move the slider? 
___________________________________________________________________________

___________________________________________________________________________ 

7. Do you agree that the angle between the tangent and the radius at the point of contact is 
always 900? 
___________________________________________________________________________

___________________________________________________________________________ 
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Challenges 

8. What is the value of the angle MKC in the diagram opposite?  

____________________________________________ 
____________________________________________ 

 
9. How would one tell, if t is a tangent to the circle opposite?  

____________________________________________ 

____________________________________________ 
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Student Activity Theorem 21 

Use in connection with interactive file “Theorem 21” on the Student’s CD.  

To explore the perpendicular from the centre of a circle to a chord. 

 

 

1. Which line is a chord of the circle? 
_____________________________________________________________________

_____________________________________________________________________ 

2. What is the measure of the angle between the chord and the line segment AE ? 

_____________________________________________________________________

_____________________________________________________________________ 

3. As you move the point C, what happens to this angle? 
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

4. Move the points on the interactive file and decide if you agree that the line segment   

AE   is always perpendicular to the line segment C D . 

_____________________________________________________________________

_____________________________________________________________________ 

5. What is the length of the line segments CE and ED ? Are they equal? 

_____________________________________________________________________

_____________________________________________________________________ 
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6. Move the point C around the circle. Do you notice any relationship between the 
lengths of the line segments CE and ED? What is this relationship? 
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

7. Move the point C above point A. Are the lengths of the line segments CE  and ED

still the same? 
_____________________________________________________________________

_____________________________________________________________________

______________________________________________ 

8. Move the point D above point A. Are the lengths of the line segments CE  and ED

still the same? 
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

9. What happens when one moves point A? 
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

10. What is significant about the point A? 
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

11. With point A moved from its original position, what happens to the angle AED? 
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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12. With point A moved from its original position, what happens to the lengths of CE and 
ED? 
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

13. If angle AED was not equal to 90o, would CE and ED still be the same? Explain your 
answer. 
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

____________________________________________________________________ 

 

14. What is meant by the bisector of a chord? 
_____________________________________________________________________

_____________________________________________________________________

____________________________________________________________________ 

15. Do you agree that AE is perpendicular to CD and does it bisect CD, regardless of the 
position of CD?  
_____________________________________________________________________ 

_____________________________________________________________________ 

____________________________________________________________________ 

16. Is it true that the perpendicular from the centre to any chord bisects that chord? (Hint 

you were able to move C to enable CD to become any chord of a circle.) 
_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

Challenges 

17. Find the centre of this circle.  
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18. CB and DF are two parallel chords and the perpendicular distance between the parallel lines 
is 1 cm. Find the length of the chord CB, if the radius of the circle is 5 cm and chord DF 
measures 8 cm. 

 

 

 

 

 

19. If AB and BC are the chords of a circle, draw the circle that touches the points A, B and C. 

 

 

 

 


