{i CAMOSUN Name: S OLVTIONS

MATH 126 (Winter, 2014)
Term Test 3
by George Ballinger

Answer the questions in the space provided.
This test has 10 questions for a total of 25 marks.
Express answers to counting problems as integers and show your calculations.

1. (6 marks) How many strings of six letters from the alphabet {4, B, C, ..., Z} are there

(a) if letters cannot be repeated?

Pla6,6) = 96 a52a4-a3-3a 1 = 1657¢5600

(b) that start with one of the vowels 4, E, I, O or U if letters can be repeated?

]

5. 2¢° = 594906 &8O

(c) that start with 4 or end with Z if letters can be repeated?

il

s : y
Q6 +26-1- a6l 2330577 (PLE.)
N e~ —
Starts ends S+w+wn'{-L_ A
with A withz  and eads with Z

(d) that have at least one A if letters can be repeated?
—

we., V\o'\' 0 A’s

A — a5 = ey1815]
L~ —
altshongs =0 as
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2. (2 marks) A school baseball coach must choose 9 children from among a group of 7 girls and 20 boys
to form a team. If the team must have either 2 or 3 girls on it, then in how many ways can the coach

form such a team?

C(1,3)-clao, 1)+ C(1:3) C(30,6)
- [627920 + | 356 400
= 4984, 520

3. (3 marks) How many strings of length 9 are there, using symbols from {G, O, D}, if

(a) each string contains exactly 4 G’s, 3 O’s, and 2 D’s?

GGGG000 BD
4/1",2} = 1260 0R C(‘L"()’C(ﬁﬂ- CKZ,J.) =]240

(b) each string contains exactly 4 G’s,3 O’s,and 2 D’s and the 3 O’s are consecutive (as in “000”)?

G6GGGloo o{ { block
W——«
Tobjects
——-,I
4'1,‘&’ = 105 o8- Cl,)-C(3,0)-C(2.5) = (o5

4. (1 mark) What is the minimum number of students required in a discrete mathematics class to be sure
that at least three will receive the same grade if there are 10 possible grades, A+, A, A-, B+, B, B-, C+,
C,D, and F?

joe 2+ (=21
Ao is 4vo Few siaca thare Could be %ac“y 2 Shdent~ wﬁ’a Qa%%r&dz

Since (%-] =3 '}‘a&v\ 2| shudeats are .S‘v\mag‘,d" Ly ?M}ed/mwlbrma}ﬁ—&

5. (1 mark) What is the coefficient of x27)? in the binomial expansion of (x + y)3?

(%)= 4ot
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6. (3 marks) A bowl contains a large mixture of blue, red, green and yellow jelly beans (at least 15 of
each). Jelly beans of the same colour are considered identical. Suppose a handful of jelly beans is taken
from the bowl.

(a) How many different handfuls of 15 jelly beans are possible?
W= L‘{ \ =15

Clasx—, ¢ = C{4d5-1,15) = C(w,:s); 16

(b) How many different handfuls of 15 jelly beans are possible having exactly 3 red jelly beans and at
least 4 green jelly beans?

2+ 4= je\lg Veans o.\ma.ij acCounted —Gyr; Yha_ f'emm‘m‘fﬂ Y=15-1=&
\ie,\la beans can be any of N=3 Colours (‘ofu_g' 3“’—2"» j&“—e‘v))

C[hw‘«t,v‘): C(’S—FS’«I,&’\-‘— C(IOHS’/ = Y5

7. (2 marks) What is the probability that a five-card poker hand from a standard deck of 52 cards contains

exactly one ace? Round your answer to three decimal places.
e

lof U aces and Y of the othar 4@ cards

Clen)-Clveq) 118320 2 )y
6(51,5) 25"\8960

8. (1 mark) Find a recurrence relation for the number of ways, a,, of depositing » cents into a vending
machine using just nickels (5-cent coins) and dimes (10-cent coins) if the order in which the coins are
deposited matters.

a, = ﬂ\n-’s 7"&""9 forn > 10
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9. (2 marks) Suppose f satisfies the divide-and-conquer recurrence relation

fn) =3f(n/2) +5,
whenever n = 2 for k € Z*. If f(1) = 4, then find £(131072). Recall

f(1) +clogyn, ifa=1,
Sf(n) =
[ fl]n'%a-—-é-l-, ifa>1.
3 93 s
=N~ —xz

5 l 2 5
'g(v\\— <4+ a1 °%:% - 2-\ °
9,3

—C(\’s\o’h_\: 32 ([3\012’\) __5__ = ?3‘1‘,4”,057.

10. (4 marks) Consider the sequence of Fibonacci numbers fy, fi, /2, f3,.... Recall that f, = 0 and f; = 1.

(a) State the recurrence relation that defines f, in terms of previous Fibonacci numbers and list the
Fibonacci numbers f3, f3, f1, f5, fs, f7 in the space provided.

fo= ’g\"""' (F“"- forn > 2. The sequence begins 0, 1, _',i E_ i i /_3

(b) Use strong induction to prove that f, > n for integers n > 5.

Base case - £5=525 and f-626 v
Induchwe Step:  Sippore K26 ond 2] Foo all 5&4
Thew 1~ \wr*‘w\" L2k snd v > -1

Twe Feim e F e 2 Ko (k-0 2 k4

o By stma, induckra  fnzn foe &ll nz5.



