
Math 532/736I: Modern Geometry 

Spring 2016 

Test 2: Solution Key 

 

1)  a)  P = (1008,0)  b)  Q = (1008,1008)  c)  T = (1008,-1008) 

 

2)  𝑓 = 𝑅𝜋
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𝑥 = −𝑥 + 2016  𝑦 = −𝑦 + 2018 
2𝑥 = 2016   2𝑦 = 2018 
𝑥 = 1008    𝑦 = 1009 
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 𝑓 = 𝑅𝜋,(1008,1009) 
 
 

 

 



3)          ● 𝑀𝐴 = 𝑀𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝐵𝐶̅̅ ̅̅  

          ● 𝑀𝐶 = 𝑀𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝐴𝐵̅̅ ̅̅  

          ● 𝐷 = 𝐼𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎𝑙𝑡𝑖𝑡𝑢𝑑𝑒𝑠 𝑜𝑓 ∆𝐴𝐵𝐶 

          ● 𝑁 =
𝐴+𝐵+𝐶+𝐷
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              Recall: 
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             In this case let: 
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We know that 𝐷𝐵̅̅ ̅̅  is on the altitude to 𝐴𝐶̅̅ ̅̅  so they must be perpendicular and our 
result holds.  Following the above logic backwards, we arrive at our intended 
conclusion. 
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 ● 𝑨, 𝑩, 𝑪 𝒂𝒓𝒆 𝒏𝒐𝒏𝒄𝒐𝒍𝒍𝒊𝒏𝒆𝒂𝒓 𝒂𝒔 𝒂𝒓𝒆 𝑨′, 𝑩′, 𝑪′ 4)   

 ● 𝑨 ≠ 𝑨′, 𝑩 ≠ 𝑩′, & 𝑪 ≠ 𝑪′ 

 ● 𝑨𝑨′ ⃡     , 𝑩𝑩′ ⃡      , & 𝑪𝑪′ ⃡      𝒊𝒏𝒕𝒆𝒓𝒔𝒆𝒄𝒕 𝒂𝒕 𝑿   

 ● 𝑨𝑩 ⃡    ∥ 𝑨′𝑩′ ⃡        & 𝑩𝑪 ⃡    ∥ 𝑩′𝑪′ ⃡        

  

 

 

 

●   1 2k k  

●          1 2 2 1
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●  2 3k k  

●  3 1k k  

●     1 3 3 11 1k A k C k C k A       

●      1 11k A C k C A      

●  vector AC  

●  line AC  



5)       ● ∆𝑷𝑨𝑫,∆𝑸𝑫𝑪,∆𝑹𝑪𝑩,∆𝑷𝑿𝒀,∆𝑸𝑿𝒀 & ∆𝑹𝒀𝒁 

        are all equilateral 

     ● 𝑴 𝒊𝒔 𝒎𝒊𝒅𝒑𝒐𝒊𝒏𝒕 𝒐𝒇 𝑨𝑩 

     ● 𝑨𝑩 & 𝒀𝒁 𝒊𝒏𝒕𝒆𝒓𝒔𝒆𝒄𝒕 𝒂𝒕 𝑻 

     ● 𝒇 = 𝑹𝝅,𝑴𝑹𝝅
𝟑,𝑹
𝑹𝝅
𝟑,𝑸
𝑹𝝅
𝟑,𝑷

 

 

 

a)   

 

 

 

 

 

b). Since π + π
3 +

π
3 +

π
3 = 2π , Theorem 2 implies that 𝑓 is a translation.   

     From part (a) we found that 𝑓 𝐴 = 𝐴 which implies that the translation is 
     by (0,0) so we get that (0,0)f T=  

c)   We know ( )f Y Y= since part (b) tells us (0,0)f T=  and 

      

3 3 3

3 3

3

, , , ,

, , ,

, ,

,

( ) ( )

( ) ( )

( ) ( )

( ) ( )

M R Q P

M R Q

M R

M

f Y R R R R Y

f Y R R R X

f Y R R Y

f Y R Z

π π π

π π

π

π

π

π

π

=

=

=

=

 

 
So Y = Rπ , M(Z) .  Hence, M is the midpoint of 𝑌𝑍.  Since M is defined in the 
problem as the midpoint of 𝐴𝐵, M is on both 𝐴𝐵 and 𝑌𝑍.  Therefore, M=T. 
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