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SIM ILA R ÷ 123       123       1& 2  123 1& 2     1& 2         123 none    2& 3

        C E 1 1 0     D I
2 . “SSS”

       1 2 1 7 7    7 7  1 2 1    9 9    6 3

           G 90       H
        A      B         F

110 Sides in same proport ions as in A BC 
A LL sides �(1 2 1 -1 1 0 -7 7 ),  so ªs A BC &  DEF are CONGRUENT. (11 :10 :7 ), so ªGHI is SIM ILA R t o ªA BC.

IF the three SIDES of  ÎA BC are CONGRUENT to the respect ive sides of  ÎDEF then ÎA BC �ÎDEF .

IF the lengths of  t he three sides of  ÎA BC and the corresponding sides of  ÎGHI 1 2 1  1 1 0 7 7
))) =   ))) =  )) =  1 1 :9

all f orm  the SAM E RATIO,  t hen the tw o t riangles are SIM ILAR.  9 9  9 0 6 3   

         C         F
3 . “SAS”       I

1 0 0       1 0 0    8 0

4 0E      4 0E 4 0E

  A 1 1 0          B D 1 1 0        E      G 8 8      H

If  tw o sides and the included angle of  ÎA BC are congruent  t o 
t he corresponding sides and included angle of  ÎDEF then the tw o t riangles are congruent .

If  tw o sides of  ÎA BC and the corresponding sides of  ÎGHI form  the same ratio,  and the     1 0 0  1 1 0
 ))) =   )))

included angles are congruent,  t hen the tw o t riangles are sim ilar.     8 0   8 8

C   F
4 . “ASA” “AA”        I    “ Side informat ion”

    NOT needed!

4 0E       6 0E
4 0E    6 0E 4 0E    6 0E   G     H

 A B D   E
1 1 0 1 1 0

5 . AAA ÿ  similar triangles Recall:   SSS ÿ  congruent triangles but
AAAA ÿ'  similar quadrilaterals  example here: SSSS ÿ'  congruent  quadrilat erals.

A D  E   H     I         L

    A DBC has all angles 90E all  IJKL has  sides congruent  t o the sides

     but  is not  sim ilar t o A ngles of  EFGH,   but   rhombus  IJKL

     Square EFGH, show n º 9 0E is NOT congruent  t o square EFGH.
B C  F   G        J K

W hat  is t he 
 SCA LING FA CTOR?  

1 0( /  for ABC÷GHI)8
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 6 . Triangle A BC has congruent  sides A B &  A C.  The midpoint  of  BC is " E" .  Is A E.an alt it ude of  ªA BC?
W hat  t riangles are congruent , and how  do w e know ?

  A A B= A C, BE= CE are given.  AE= A E (shared side) . . .so
ªA BE  � ªA CE by the “ SSS”  congruence theorem.

W hat  do w e know  about  pA BE and pA CE?

Since ªA BE  � ªA CE, pA BE and pA CE must  be congruent .

       B        C W hat  do w e know  about  pA EB and pA EC?
  E Since ªA BE  � ªA CE, pA BE and pA CE must  be �.  (CPCTC)

Since they are supplementary , each must  be 90E.

  7 . Given t hat :            
      A B is t he midpoint  of  segment   AD.   C is t he midpoint  of   AF.   

E  is t he midpoint  of  segment   DF.

      W hat  segments are parallel?
B    C   BC 2 DF    BE 2 A F CE 2 A D

  W hat  t riangles are congruent ,  and w hy?

  ªA CB, ªBED, ªCFE and ªEBC.  (A s discussed in c lass.)

     W hat  t riangles are sim ilar, but  not  congruent?
 D E         F  

   The four t riangles named above are sim ilar t o ªA FD.
D            

8 . Point s B &  C “ cut ”  segment  A D into thirds.      
C         H Sim ilarly   F&  I  and H& J cut  segments A K and DK  into thirds.
                     

   B      G J W hat  can be said about  segments BJ and AK?  They are PA RA LLEL !
     

W hat  can be said about  t riangles BJD and A KD?  They are SIM ILA R.
A     F          I     K

          
If   AB is 5u ,  t hen, since B &  C cut  A D in thirds,  BD must  be 2 @5u ,  i.e.  1 0u ,  and A D must  be 1 5u .
If   BJ  is  12  u ,  t hen A K must  be 1 .5 @12u =  1 8 u              .

1 5  
 9 . a.    A b.         E D      c.*

 1 4    B
7   C          1 3

   E D     5

9      1 5 2 1             D
  5    6    A      C       

        B       C A     B
                              
  BC | |  ED   AB | |  DE   pA  and pD are both right  angles.     E

A ll segments that  appear st raight  are st raight  (including A CD and BCE in 2  and 3  sketches).nd rd

W hat  t riangles are sim ilar and w hy?  Can you f ind the missing segment  lengths?

ªA E ~ªA BC A D =  8 .4 ªDEC ~ ªA BC ªDEC ~ ªA BC     A C= 12
       BC =  1 8 0 /7 A B =  1 5 (3 /2 ) =  4 5 /2 DE =  9 (5 /1 2 )      CE = 9 (1 2 /1 3 )

SCA LE FA CTOR is 3 /2  or 1 .5
There is not  enough informat ion
to f ind lengths of  BC and EC –  neit her is know n.

 
    10 .  A  redw ood t ree casts a shadow  70 '  long at  t he same t ime a 

10 '  t all st reet  sign cast s an 8 '  shadow .
How  tall must  t he t ree be?

The sunlight  st reaming dow n, interrupted by the vert ical t ree and sign,
f orms the shadow s on the horizontal ground.  
These right  t riangles have congruent  base angles, since 
t he sunlight  hit s t he ground at  t he same angle in each t riangle!   

By the “ A A ”  theorem of  ª sim ilarit y ,  t he tw o t riangles must  be sim ilar.10'

          70'  8'

 H 10 1 0 '  (7 0 )
))   =   ))     û  H =   ))))))))   =  8 7 .5 '

         7 0 '   8        8
geo_sim f 8
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        6 "
  11 . If  held 10 "  f rom the w all,  a spray gun paint s a disc 3 "  in diameter.   

How  far f rom  the w all should t he gun be held t o spray a toy  that  is 6 "  w ide?       3"
TOUGHER QUESTION:  If  at 10"  we spray for 1 second, at the new  distance, how  long should we spray to get the same thickness of paint?

 
If  t he w idth of  t he spray is 3 "  w ide at  10 "  distance,           ??
then it  should be 6 "  w ide w hen the spray gun is  20 "  aw ay.        10"

So hold the spray gun 20  inches aw ay.

W hen the w idth is doubled, t he height  is also doubled, and so
the area is quadrupled, so the paint  ends up thinner,  by  a factor of  4 .   
So the spray  must  be cont inued four t imes as long—   4seconds.

 12 . Tom, Billy  and A nn live in a st raight  line.  Tom lives four blocks nort h and tw elve blocks w est  of  Billy .   Billy  lives
six  blocks nort h of  A nn.  Explain exact ly  w here A nn lives relat ive to Billy .

   
        T

12

Once you v iew  the informat ion 
in an appropriat e w ay (as in a map v iew ),      

4

The relat ionship becomes clear.. . .  w it h T, B and A  
in a st raight  line, t here must  be sim ilar t riangles connect ing     B

( ? )

t hem on t he map.
         6

The only  thing w e don’ t  know  is how  many blocks w est  of  A nn Billy  lives.

( ? )         12  blocks            ( Solve this f or “ ?”  )
)))    =    )))))))) 
6  bl. 4  bl.

A nn is 18  blocks east  and 6  blocks south of  Billy   Ann

 13 . *  A    6 '  t all man standing 3 '  f rom a lamppost  cast s a shadow  4 .5 '  long.  
How  long w ould his shadow  be if  he stood 6 '  aw ay f rom the lamp?

First  set  up t he proport ion for t he init ial sit uat ion given.
Find the height  of  t he lamppost .

  L            (3+ 4 .5 ) ‘     7 .5
)))    =    ))))))))   =   )))
  6  ‘         4 .5 '     4 .5  L       1 0 '

  L    =  (5 /3 ) 6 '  =  1 0 ' 6 ' 6 '

Then redraw  the sket ch and set  up a new  proport ion to
answ er t he second quest ion, w hen he is 6 '  f rom the lamppost . 3 '    4 .5 '        6 '              x
       
 1 0 N          x+  6 N mult iply  both sides
)))    =    )))))
  6  N        x by x  and by 6 N t o get :    1 0 x   =  6 x +  3 6 N   . . .and solve easily  f or x  =  9 N

Not ice that  t he rat io of  distance betw een lamppost  and man to length of  shadow  remained the same!  
That  is because the rat io of  t he height  of  t he lamppost  t o the height  of  t he man remained the same.

 14 . Find the dimensions of  t he outer t riangle:

W e know  the height ,  so w e just  need the base and hypotenuse.

C C : 1 3 mm =  8  :  5

      ³1 3 mm        8 mm C =  8 @1 3 mm /  5  =  1 0 4 /5  mm =  2 0 .8  m m

        5mm

  b1 2 mm    B : 1 2  mm =  8  :  5

                       B
B =  8 @ 1 2  mm /  5  =  9 6 /5    =    1 9 .2  m m

geo_sim f 8


