
Math Olympiad and Problem Solving Programs
F130 - Advanced Problem Solving

Problem Set 27.1 - Binary Numbers
Name: Date:

1. (a) 11112 (b) 111112

(c) 125 = 64 + 32 + 16 + 8 + 4 + 1 = 1 · 26 + 1 · 25 + 1 · 24 + 1 · 23 + 1 · 22 + 0 · 21 + 1 · 20 =
11111012

(d) 249 = 128+64+32+16+8+1 = 1 ·27 +1 ·26 +1 ·25 +1 ·24 +1 ·23 +0 ·22 +0 ·21 +1 ·20 =
111110012

2. (a) 510 (b) 510 (c) 11510 (d) 17010

3. Recall: 1 + 1 = 10 in binary.

(a) 11110112

1 1

1 0 1 1 1 0
+ 1 0 0 1 1 0 1

1 1 1 1 0 1 1

(b) 110112

0 1 1 10 1 10

1 0 0 1 0 0 1
- 1 0 1 1 1 0

1 1 0 1 1

(c) 10100100012

1 0 0 1 0 0 1
× 1 0 0 1

1 0 0 1 0 0 1
1 0 0 1 0 0 1

1 0 1 0 0 1 0 0 0 1

(d) 10012

1 0 0 1

1 1 0 1 | 1 1 1 0 1 0 1
- 1 1 0 1

1 1 0 1
- 1 1 0 1

0

4. (a) 2210 (b) 4210 (c) 110100102 (d) 100100012

5. Recall: in binary, 1 + 1 = 10.

(a) 10000102

1 1 1 1

1 0 1 1 0 1
+ 1 0 1 0 1

1 0 0 0 0 1 0
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(b) 110012

0 1 10 0 1 10

1 0 0 1 0 0
- 1 0 1 1

1 1 0 0 1

(c) First do 100112 − 100012 = 102. Then do 102 + 11012 = 11112

6. Refer to the calculations above to see how they are done.

(a) First we find 11012× 10012 = 11101012. Then find 11101012× 110002 = 1010111110002

(b) 10112

(c) Using order of operations, we find that 11010012 ÷ 1012 = 101012. Then we find 1112 +
101012 = 111002. Finally, we find 111002 ÷ 1002 = 1112

7. (a) 8510 (b) 11910

8. (a) 1010 = 8 + 2 = 1 · 23 + 0 · 22 + 1 · 21 + 0 · 20 = 10102

(b) 57210 = 512+32+16+8+4 = 1·29+0·28+0·27+0·26+1·25+1·24+1·23+1·22+0·21+0·20 =
10001111002
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