
Beginning Level:Part 2
The 21th UC Math Bowl Mar
h 4, 2006Write your answers in the Blue Book. Print your names & write thenumber of students taking this test in the upper right 
orner of the BlueBook. Put this test & the Blue Book in the provided envelope.1. (10 points) Fred was born before 1900, and he died in 1950. When he died, his agewas 1/29th the year of his birth. How many years old was he in 1910?

Solution: Freds age at the time of his death was 1/29th the year of his birth. Hisage is also the di�eren
e between the year of his death and the year of his birth.So
1950 − B =

B

29
,where B is the year of his birth. Solving this equation gives B = 1885. Fred wasborn in 1885. In 1910, Fred was twenty-�ve years old.2. (10 points) How many 
ubi
 in
hes of dirt are there in a hole that is one foot deep, 2feet wide and six feet long?

Solution: Sin
e the dirt has been removed, there are 0 
ubi
 in
hes of dirt in thehole. B ut 12 
ubi
 feet of dirt was removed and so 12× 123 = 124 = 20, 736 
ubi
in
hes.3. (10 points) Prove 1 there is no positive integer n su
h that
1324n + 731n = 1961n.Hint: What are the possible values of the ones digit?

Solution: : The ones digit of 1324n is 4 or 6 & the ones digit of 731n & 1961nis 1. Noti
e the ones digit on the left side is 4 or 6 plus 1, whi
h means the onesdigit on the left is 5 or 7. But the ones digit on the right is 1.1The problem is a spe
ial 
ase of Fermat's Last Theorem whi
h states for any integer n > 2 there are nointegers a, b, c with
an + bn = cn,and abc 6= 0. This was demonstrated by Andrew Wiles about 10 years ago. For the whole wonderful storysee the book by Simon Singh Fermat's Last Theorem.
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h 4, 20064. (10 points) If 20 people go to a party and they all shake hands with one another, howmany handshakes will there be?

Solution: Ea
h person shakes hands with 19 people. That would be 20 × 19handshakes, but this way we 
ount every handsha
ke twi
e. Therefore, the totalnumber of handsha
kes is 10 × 19 = 190.
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h 4, 20067 6 1 956 4 2 9 88 49 63 2 5Figure 1: Pseudo-Sudoku5. (10 points) (Pseudo-Sudoku) The diagram above does not qualify as a Sudoku puzzle,be
ause it 
an be 
ompleted in several di�erent ways. But there is enough informationto determine 3 of the grid squares. Remember the rules of Sudoku, ea
h of the nine 3×3super squares, ea
h row and ea
h 
olumnmust 
ontain the numbers 1, 2, 3, 4, 5, 6, 7, 8, 9.We will refer to the individual squares using two numbers. The �rst number tells therow (rows go a
ross) and the se
ond tells the 
olumn (
olumns go up and down). Sothere is a 6 in (1, 4), (5, 1) & (7, 6).(a) Explain why only a 1 or a 5 
an be in (5, 2).(b) If a 5 is put in square (5, 2) what numbers must be put in squares (5, 4), (5, 5) &

(5, 6)? Can you determine exa
tly whi
h number goes in ea
h of these squares?(
) You are still putting a 5 in (5, 2). Why 
an the fourth 
olumn not be �lled ina

ording to the rules of Sudoku?(d) You should now be able to identify 2 of the squares and the numbers that mustbe put in them. What is the row and 
olumn addresses of these squares and whatvalues must be put in them?(e) There is a third square. What is its row and 
olumn address and what value mustbe put in it?
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Solution:(a) Look at the numbers in the �fth row, se
ond 
olumn and left middle super
ell.Only 1 & 5 are missing.(b) If a 5 is put in (5, 2) then 1,3 & 7 are needed to 
omplete row. You 
an notdetermine whi
h number goes in ea
h 
ell.(
) To 
omplete the fourth 
olumn we need 1, 3, 4, 7, 8. Now one of the numbers1, 3 or 7 will be in (5, 4), but then the other 2 of these must be put in (2, 4)and (8, 4). So to �nish 
olumn 4, 4 & 8 must be put in the 2 open 
ells (4, 4)and (6, 4). But neither 4 nor 8 
an be put in (6, 4), be
ause a number 
ano

ur just on
e in ea
h row, 
olumn and super
ell.(d) By (
) we know that a 1 must be put in (5, 2) and 5 must be put in (5, 5).(e) 1 must be put in (6, 4), be
ause of reasons very similar to the answer for (
).
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