MAT  221


Extra Practice for Test 2


ANSWERS

1. Write the following numbers in Roman numerals:
a) 783

DCCLXXXIII
b) 674

DCLXXIV
c) 1395

MCCCXCV
d) 1999

MCMXCIX
e) 459

CDLIX

f) 2948

MMCMXLVIII

2. Convert each number into base 10.  
a)   3 5 2 8   =   234    b)   1 0 1 0 1 1 2  =   43
c)    3 2 0 1 5  =  426     d)  1 4 5 6  =  65
3. a)   In base 10, which number comes after 
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57,000
b) 
In base 6, which number comes after 
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310006
c) In base 3, which number comes after 
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201202
d) 
In base 10, which number comes before 
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  5799
e) In base 7, which number comes before 
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  23667
f) In base 4, which number comes before 
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303334
4. Which number comes after the given number in the specified base?  
a) 70 9
      (b)  10000 2

(c)  50 6

(d)    100 5
5. Which number comes before the given number in the specified base?  
a) 25 6     
      (b) 111 2   


 (c)  788 9
 
(d)    2245
6. a)   Convert 
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 to base 10.

512 + 48 + 4 + 2 = 566
b) Convert 
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 to base 10.

162 + 9 + 3 + 2 = 176

c) Convert 
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 to base 10.
64 + 8 + 4 + 1 = 77

7. Convert each base 10 number into the specified base or system.  

a) Convert 341 to base 5

2331 5

d)  Convert  78 to base 4
1032 4


b)  Convert 103 to base 3   
10211 3
e)  Convert 99 to base 2  
1 1 0 0 0 1 1 2

c) Convert 235 to base 7  

454 7

f) Convert 689  to base 6   (Hint: 
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3105 6

8. Perform the following operations.  

a)  2 1 5 8   +   5 6 7 8
=   1004 8  
d)  3 4 2 7   –   1 6 4 7
=     145 7
b)   2 2 3  +  1 2 3

=     111 3
e)   4 4 0 5   +   2 2 4 5
=   1214 5

c) 2 3 0 1 4   –   1 2 1 3 4     =   1022 4
Mores examples on “homework 6.”
           *******************************************
9. (These are just the answers, not the algorithms. Refer to green book and lecture for correct alternatives.)
First addition: 
1113

Second addition: 
3901

Third addition: 
1520
First subtraction: 
6684

Second subtraction: 
1153

Third subtraction: 
 116

First multiplication: 53,495
Second multiplication: 1813

Third multiplication:  2632

10. a)  2658 R3
b) 5403

11. a) 2316
b) 6217 R 5
c) 298

           *******************************************

12. Multiplication:
a) Working this problem out yourself will alert you to Ben’s mistake. The correct answer is 1624.

b) 
Ben, think about it: 60 
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 30 = 1800. The answer you obtained was 14674. Clearly, the correct answer has to be somewhere below 1800, but definitely close to it. An Answer in the low ten-thousands cannot be correct.

c) 
Ben, you know your multiplication tables, but you do not seem to understand how regrouping (carrying) works for multiplication problems. Let’s start in the ones place. 9 times 6 is 54, but  you put the 4 in the ones place and the 5 incorrectly in the tens place. While of course this is a number that contributes to tens, it must be regrouped with the next result of  9 times 5 (which actually stands for 9 times 50), which is 45 (or better: 450). The 45 is not to be put in the hundreds and thousands place, but contributes to the tens and hundreds together with the regrouped 5. You correctly placed a zero in the ones place of the second partial product. Well done. You probably remember that it’s actually 20 times 56 when we continue, not just the 2 times 56 we act on. But you repeated the mistake you made in the first partial product. 2 times 6 is twelve, here standing for 20 times 6 and thus 120. But you did not regroup the 1 and instead placed it in the hundreds place. The 2 times 5 became 10, but was placed in the ten-thousands and thousands spot, which is not correct. Again, regrouping, here a 1, would have avoided this mistake.

d) To solve the problem correctly, calculate 9 times 6 and only put the 4 of the resulting 54 in the ones place. Regroup the 5. It belongs with the tens but not IN the tens place. Next, multiply 9 times 5 to create 45 and add the 5 you regrouped earlier. This results in 50, which is placed in the hundreds and tens place. The first partial product is 504. For the second partial product, put a zero in the ones place, since we actually mean 20 times 56 when we multiply, not the “2” times 6 we use. The resulting 12 stands for 120 and a two is placed in the tens spot. Regroup the remaining 1 (for one hundred). Next, we say 2 times 5, but of course mean 20 times 50. The resulting 10 (standing for 1000) will have the 1 we regrouped earlier added on. We place 11 in the thousands and hundreds spot of the second partial sum, which is consistent with the 1100 it represents. So the second partial product became 1120. Add 504 and these 1120 and obtain the answer of 1624.

12. Division:

a) Working this problem out yourself will alert you to Anna’s mistake. 

The correct answer is 94 R 2.
b) Anna, think about your answer: 4 cannot go into 378 more than 931 times. Just realize what this division means: You are trying to divide 378 pieces into 4 different groups. If you divided 400 pieces into 4 different groups of the same size, each group would end up with 100 such pieces. You have fewer pieces than that, so the answer should be less than 100. An answer to a division problem with a divisor that is a natural number must be clearly less than the dividend. If you obtain a number larger than the dividend, you made a mistake.
c) Anna, you knew that 4 goes into 37 nine times with a remainder of 1. Unfortunately, you put the correct 9 in the hundreds place above the dividend, not in the tens place. Now the answer will not be in the  right ball park. Then you made a mistake in the next step. You thought, the highest number of times 4 goes into 18 is 3. But it would have fit in an additional time. So instead of taking away 16 and putting a 4 into the next place of the answer, you conducted two steps, first taking away 12, creating a 3 in the answer and then the missing last time, following up by a 1. This is like claiming that 4 goes into 18 more than thirty times. Clearly, this is not correct. You did obtain the same remainder that the correct answer of the problem creates.

d) To work this problem correctly, the 9 from the start of the problem (4 goes into 37 nine times with a remainder of 1) has to be placed above the dividend in the tens spot. The remainder of 1 has the 8 from the ones place in the dividend brought down and attached to it to create 18. How often does 4 go into 18?   4 times. So the ones place of the answer is 4. Take the 16 (4 times 4) away from the 18 for a remainder of 2. The correct answer is 94 R 2. [Note: we are not working with decimals, yet, so keep the remainder.]




       Translate the following numbers to base 10:


M C C L X V I I	1267


C M V I		906


C C C X L I V		344


M M D C L I I I	2653


D X L V I I  		547


M X L V		1045
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