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5-1. Answer:  48 

To form a perfect square out of factors of 𝑥, we have to choose an even number of each of its 
prime factors.  Considering first the prime factor 2, we can choose 0, 2, 4, or 6 of them, so we 
have 4 choices.  Similarly, we have 3 choices for 3 (0, 2, 𝑜𝑟 4), 1 choice for 5 (0), 2 choices for 7 
(0 𝑜𝑟 2), and 2 choices for 11 (0 𝑜𝑟 2).  Combined, we have 4 × 3 × 1 × 2 × 2 = 48 choices. 

 
5-2. Answer:  60 

From the diagram, let  AD = 𝑥, DB = 3𝑥. 

Thus, since CD2 = (AD)(DB), CD = 𝑥√3, and 𝑚DCB = 60  

 

5-3. Answer:  2000 

𝑓(1) = 2.  𝑓(2) = 𝑓(1) + 𝑓(1) = 2 ∙ 𝑓(1). 
𝑓(3) = 𝑓(1) + 𝑓(1) + 𝑓(1) or 𝑓(2) + 𝑓(1) = 3 ∙ 𝑓(1). 
By mathematical induction, or otherwise, 𝑓(𝑛) = 𝑛 ∙ 𝑓(1).  Thus, 𝑓(1000) = 1000𝑓(1) = 2000 
 

5-4. Answer:  40 

From the diagram, 𝑑2 = 16 + 144 = 160. 

Since 𝑟2 = (
𝑑

2
)

2

=
𝑑2

4
= 40, that is the answer 

 

5-5. Answer:  33333333 

Note that 48 = 1000000004 = 333333334 + 14.  Subtract the 1.  The answer is 33333333, with or 

without the subscript. 

5-6. Answer:  
13

120
 or (13/120)ᵒ 

The hour hand moves at a rate of 
360ᵒ

12
= 30ᵒ per hour, 

30ᵒ

60
= (

1

2
)

ᵒ

 per minute, and 
(

1

2
)

ᵒ

60
= (

1

120
)

ᵒ

per second. 

At 8:43:37, then, the hour hand is at a position of 8 × 30ᵒ + 43 × (
1

2
)

ᵒ

+ 37 × (
1

120
)

ᵒ

= (
31417

120
)

ᵒ

relative 

to the “pointing up” position.           Similarly, the minute hand moves at a rate of 
360ᵒ

60
= 6ᵒ per minute, 

and 
6ᵒ

60
= (

1

10
)

ᵒ

 per second.  At 8:43:37, it’s at a position of 43 × 6ᵒ + 37 × (
1

10
)

ᵒ

= (
2617

10
)

ᵒ

. 

The absolute difference between these positions is (
13

120
)

ᵒ

. 


