   Submit your solutions on separate paper.  Indicate your team name on each sheet.
   One solution set only is required from each team. 
   Part marks are awarded for partial or incorrect solutions.
   The steps to a solution can be omitted if you are confident your final answer is correct,

   however the steps will be used for part marks for incomplete or incorrect solutions.

   Marks may be deducted for poor mathematical form.
Group Problem Set #1
1.
A rectangular playing field has dimensions 37.5 m by 50 m.  Find the length of the diagonal of this field.

	50 m
	

	
	37.5 m




2.
A ladder, 5 m long, rests against a wall so that the foot of the ladder is 1.4 m from the base of the wall.  The ladder begins to slide down the wall, so that the top of the ladder slips down a distance of 0.8 m along the wall.  How far does the foot of the ladder slide out from the base of the wall when this happens?

3.
A concave polygon is one which has at least one interior angle greater than 180(. ABCDE is a concave pentagon with (C a reflex angle, (A = (E = 90(, AB = DE = 12 cm and AE = 16 cm. If F is a point on AE such that CF is perpendicular to AE and the distance from C to F is 3 cm, find the area of the concave pentagon. 
4.
A trapezoid has a height of 11 cm and parallel sides of lengths 9 cm and 20 cm, and an isosceles triangle has a base of 14 cm and each of the equal sides 25 cm in length. Which of these geometric figures has the greater area, and by how much?

5.
A patrol of the Canadian army in Afghanistan is located at point A (in the diagram shown on back). The patrol must travel to a river that flows in a straight line path through points D and E, obtain a supply of water (at some point B along the path of the river), and then continue on to point C. The length of AD is 18 km, the length of CE is 24 km and the length of the river from D to E is 56 km. If AD is perpendicular to DE and CE is perpendicular to DE, find the shortest possible route from A to C through point B that will allow the army to replenish its water supply.

[image: image1]
Solutions to Group Problem Set #1

1.
(4 marks)



Using the Pythagorean Theorem, we have:

(Diagonal Length)2  = 502 + 37.52 = 2500 + 1406.25

(2 marks)
(Diagonal Length)2  = 3906.25



(1 mark)
Thus Diagonal Length = 62.5 m    (1 mark  -  deduct 1 mark if units missing or incorrect)
(Ignore the fact that the negative distance is inadmissible)

Award 4 Marks immediately if the answer is correct without examining the solution.

As with #1 above and all subsequent questions (unless otherwise stated), award full marks immediately if the final answer is correct without regard to the details of their solution.


2. 
(7 marks)


CD = 1.4 m, AD = BE = 5 m

AC = 
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= 4.8

BC = AC – AB = 4.8 – 0.8 = 4.0

CE = 
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= 3

DE = 3 – 1.4 = 1.6 

Thus the foot of the ladder slides out a distance of 1.6 m from the wall.

Diagram is worth 1 mark

2 marks for obtaining AC  (Generously award 1 mark for any failed effort to find AC)

1 mark for obtaining BC

2 marks for obtaining CE  (Generously award 1 mark for any failed effort to find BE)

1 mark for obtaining DE

1 mark for correct units in final answer (regardless of accuracy of that answer)
3.
(8 marks)
2 marks for the diagram (Generously award 1 mark for any incorrect effort at diagram)

(The diagram shown on next page is not to scale. The relative position of point C does not matter in finding the area.)


[image: image4]
Solution One (subtract the area of the triangle from rectangle ABDE):
Join BD to form rectangle ABDE and triangle BCD

     (1 mark)

Note that the altitude of triangle BCD is 12 – 3 = 9 cm
     (1 mark)
Area ABCDE = Area of rectangle ABDE – Area triangle BCD 


= (12 ( 16) – (0.5 ( 16 ( 9) 
(1 mark for demonstrating knowledge of the


= 192 – 72 


  formulas for area of rectangle and triangle)


= 120

(2 marks – generously award 1 mark for any failed effort)
Thus the area of the concave pentagon is 120 cm2.  (1 mark for units)
Solution Two (find the area of the two trapezoids, ABCF and FCDE):

Let the length of AF be represented by x; thus the length of FE is 16 – x
(x can also be FE and 16 – x would be AF in this case) 

(1 mark)
(Also award 1 mark if they state that the position of F does not change the area of the pentagon, and thus select any arbitrary values for AF and FE that have a sum of 16.)

Area ABCF = 
[image: image5.wmf])
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(1 mark for any acceptable formula for area of trapezoid)

        = (0.5x)(12 + 3) 


        = 7.5x

(1 mark)

Area FCDE = 0.5(16 – x)(12 + 3) 

        = 120 – 7.5x
(1 mark)
Thus the are of ABCDE is 7.5x + 120 – 7.5x = 120 

(1 mark)
Thus the area of the concave pentagon is 120 cm2.         
(1 mark for units)
4.
(13 marks)


2 marks for the diagrams (one for each figure)


[image: image6]
The  area of the trapezoid is 
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(1 mark for any acceptable formula)

Area of trapezoid = 0.5(11)(9 + 20)




    = 159.5


(2 marks – 1 mark for any failed effort)

Thus the area of the trapezoid is 159.5 cm2.

(1 mark for units)   

To find the area of the triangle we need the length of its altitude.

Half the base of the triangle is 7 cm (accept without proof or reference to a theorem)   (1 mark)
Use the Pythagorean theorem to find the length of the altitude:

Length of altitude = 
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(2 marks)

(Award 1 mark for any failed effort – ignore the negative answer)
The  area of the triangle is 
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   (1 mark for any acceptable formula)

Area of triangle = 0.5(14)(24) = 168

(1 mark)

Thus the area of the triangle is 168 cm2.
(1 mark for units)   

The difference between the areas is given by 168 – 159.5 = 8.5 


Thus the triangle has the larger area (by 8.5 cm2).

(1 mark)
5.
(15 marks)

The diagram was provided with the questions so there are no marks for it. However, there may be marks awarded for adding additional information to the diagram.)
Solution One:  Use Similar triangles
Note: the solution using similar triangles only works in this diagram when (ABD = (CBE. The solution must establish that the angles are equal by some acceptable method (angles of incidence and reflect, reflections of line segments AD or CE in DE, calculus, etc.)

2 marks for stating that (ABD = (CBE and giving any acceptable reason but only
1 mark for simply stating that the angles are respectively equal without justification.

Let the length of DB be represented by x; hence the length of BE is 56 – x (note that the order can be reversed for the two parts of line segment DE).
   (1 mark)

[image: image10]
Since (ABD = (CBE (as discussed above)  and  (ADB = (BEC = 90( (given), 
thus we have (ABD ( (CBE  (by AA()   





(2 marks)
(1 mark for naming the similar triangles; 1 mark for naming two pairs of equal angles)

Equating equal ratios we get:
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    (2 marks; 1 for incorrect fractions)
By cross-multiplying, we obtain:
1008 – 18x = 24x
(1 mark)
Solving this linear equation we obtain:
42x = 1008


and thus  x = 24
(1 mark)
Thus DB = 24 cm and BE = 56 – x = 32 cm

(1 mark)
Find the length of AB using the Pythagorean Theorem:
AB = 
[image: image12.wmf]900

24

18

2

2

=

+

 = 30
(2 marks – 1 mark for any failed attempt)
Find the length of BC using the Pythagorean Theorem:

BC = 
[image: image13.wmf]1600
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 = 40
(2 marks – 1 mark for any failed attempt)
Thus the distance from A to C (through point B on the river) is 70 km
(1 mark)
Solution Two:  Using A Reflection In Line DE
Reflect point A in line DE to obtain A( so that DA( = 18 km

(3 marks)
(The students do not have to use appropriate transformation language here, only obtain point A( and the fact that DA( is 18 km. Note also that this solution can be done by reflecting point C in line DE so that EC( is 24 km.)
Draw line segment A(F parallel to DE and 56 km in length to complete 

right triangle AA(F (see diagram below).




(2 marks)
(award 1 mark for any attempt at extending AD or CE below line DE)

[image: image14]
The length of A(F must also be 56 km.
(1 mark – no justification required)
The distance from A to B to C must equal the distance from A( to B to C 

(because DA( equals the length of AD).




(1 mark)
The distance A(B + BC will be the shortest possible distance when A(C is a straight line. 

Thus ( A(FC is a triangle (i.e. A(, B and C are collinear)

(2 marks for any reasonable explanation of this idea and using the fact that A(FC is a right triangle – 1 mark if they just assume A(FC is a triangle without any justification)

( A(FC = 90( because A(F is parallel to DE and CF is perpendicular to DE.

(1 mark for any reasonable justification for (F being a right angle.)

Now CF = 18 + 24 = 42


(1 mark)
Find the length of A(C using the Pythagorean Theorem:

A(C = 
[image: image15.wmf]4900
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(2 marks – 1 mark for any failed attempt)
Since AB = BA(, thus the distance from A to B to C must also be 70 

(1 mark)
Thus the shortest distance from A to C (through point B on the river) is 70 km
(1 mark)
Note that if you reflect C in line DE to obtain point C(, you obtain the same three lengths of the sides of the new triangle CC(F (where F is on AD extended, so that DF = 24 km). The triangle is just situated a little lower. Either of these solutions can be modified by using that fact that the two triangles above line DE ((ABD and (CEB) as well as whichever triangle is created below line DE (either (A(DB or (C(EB) are all equiangular and hence similar. You then equate proportional sides (as in solution 1 above) and obtain 70 km as the shortest distance.  
Quick Mark Summary For This problem Set:
1. 4 Marks

2. 7 Marks

3. 8 Marks

4. 13 Marks

5. 15 Marks

Total Possible Marks for Problems Set #1 is 47
Indicate Total Team Score Only on Blackboard Summary (Never give percentages)
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