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1-1. Answer:  
17

37
 

4𝑥 + 3𝑧

6𝑥 + 5𝑦
=

4 + 3
𝑧
𝑥

6 + 5 ∙
𝑦
𝑥

=
4 + 3 ∙

3
2

6 + 5 ∙
5
2

=
17

37
 

1-2. Answer:  2√6 
 𝑏ℎ = 1 
 Perimeter = 𝑃 = 2(𝑏 + ℎ) 
 ℎ2 + 𝑏2 = 22 = 4 
ℎ2  ؞ + 2ℎ𝑏 + 𝑏2 = 4 + 2 = 6 

  (ℎ + 𝑏)2 = 6 

 So 𝑃 = 2(ℎ + 𝑏) = 2√6 
 
 
 
 
 

 
1-3. Answer:  0 

Since 𝑓(𝑎𝑏) = 𝑓(𝑎) + 𝑓(𝑏) by unique factorization into primes, the difference (using 𝑎 = 250, 𝑏 = 175) 
is 0. 
(Brute force is an alternate method.) 
 

1-4. Answer:  (
1

2
, −1) 

𝑎𝑏 =
𝑎

𝑏
    𝑏 ≠ 𝑎𝑏2 ؞          0 = 𝑎         ؞  𝑎 = 0 or 𝑏 = ±1. 

If 𝑎 = 0, then 𝑎 + 𝑏 ≠ 𝑎𝑏 (since 𝑏 ≠ 𝑎 ,؞          .(0 ≠ 0, so 𝑏 = ±1. 

If 𝑏 = 1, then 𝑎 + 1 = 𝑎 ∙ 1, impossible. 

𝑏 ؞ = −1    𝑎 − 1 = −𝑎    𝑎 =
1

2
.  These check, so (𝑎, 𝑏) = (

1

2
, −1).  

1-5. Answer:  −3 
Adding all 3 equations, 2𝑥 + 2𝑦 + 2𝑧 = 6, so 3 = 𝑥 + 𝑦 + 𝑧 = 𝑥 + x=0, so 𝑥 ؞ .3 − 𝑦 − 𝑧 = −(𝑦 + 𝑧) = −3 

1-6. Answer:  
1

2
√67 

Enlarging the triangle to a parallelogram, we get the diagram on 

the left.  Let 𝜃 = ∡𝐵𝐴𝐶, 𝑎 = 𝐵𝐶, 𝑚𝑎 =
1

2
𝐴𝐷 

𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐cos𝜃 (2𝑚𝑎)2 = 𝑏2 + 𝑐2 − 2𝑏𝑐cos(𝜋 − 𝜃) 

               = 𝑏2 + 𝑐2 + 2𝑏𝑐cos𝜃 

𝑎2 ؞ + (2𝑚𝑎)2 = 2𝑏2 + 2𝑐2  𝑚𝑎 =
1

2
√2𝑏2 + 2𝑐2 − 𝑎2 

       =
1

2
√2 ∙ 49 + 2 ∙ 25 − 81 =

1

2
√67 


