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L(a)4x3x1=12
(b) The trick is that Arthur doesn’t have to wear a hat. So, we have 4 x 3x 3x 1 = 36
()4x3x2x1=24

3. (a) There’s a {5 chance for any face to come up, so it's still 5 for 12.

(b) Now, you need two sixes to come up, each with a chance of £, so for both, the odds are 11 = g
(€) It you roll some number 7 of dice, to find the probability of getting exactly one six, you first
need the probability of all but one to not be six, which is S22, Then you multiply by & for the
chance of getting a 6. But there are n different dice that might be 6, s0 you have to then multiply
by n. So, the total is 25—, If you check the first few numbers on your caleulator, you find that
this is highest for 5 or 6 dice (can you see why they’re the same?).

4. (a) Tf the units digit is 0, then you can pick 9 mumbers for the tens digit. If the units digit is
2,46, or 8, you can pick from 8 mumbers for the tens digit. This makes 0 + 4 x 8 = 41. You can
also just say there are % even mumbers between 10 and 99, and only 4 of them have the same digits
(22. 44, 66, and 88). This males 45 - 4 = 41.

(b) For 3-digit numbers, first look at the hundreds and units digits. You can pick them the same
way you picked the digits in (a), so there are 41 ways. For each of those ways, two of the ten digits
can’t be chosen for the middle number to make sure you don’t repeat digits, so you have 41 x 8
328.

(¢) First figure out how many of these numbers there are. Both digits are odd and must be different,
but the tens digit can only be 1 or 3 since the mumber is less than 50. That makes 2 x 4 = 8 numbers,
50 his chances of guessing on the first try are 3. Not quite so magical once you've thought about
it is it?

5. (a) If you look at the picture, Jebadiah has 2 places to go from where he starts. From each place
he hops to, there are 2 places to jump. If he jumps to the corner, no matter which of the first two
he took, he'll have 3 routes to the end. Also, if he jumps to the center lilypad, then there are still
3 ways he can take. In total, we have 2 x 2 x 3 = 12 different paths.

(b) Without the center lilypad, there are only 2 ways across. This makes the probability of making
1

it &
() How many different ways to visit 7 lilypads? 7x 6 x5 x 4 x 3 x 2 x 1 = 7! — 5040

The ! is read "factorial” and just means what it says, multiply by every number less than the
mumber before it, so, for example, 5 = 5 x4 x 3 x 2x 1 = 120

(d) No matter how he does it, Jebadiah must make 4 jumps to the right and 4 jumps up to get from
the lower left corner to the upper right corner. This means that you choose 4 (the order doesn’t
matter) of the 8 jumps to go up, and the rest must then go right. The problem becomes how many
ways to divide 8 things into 2 groups of 4 where order doesn’t matter. You take the number of
ways to arrange 8 things and divide by the number of ways to arrange 4 things twice. So, in total,
you have gy = 70
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