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Midterm Test2
Time: 50 minutes Name:
Instructor: Studentt:
Dr. Edward Doolittle Section:

You have 50 minutesto do eachof the following questions.Thetestis worth a total of 50 marks;
you shouldtry to earnone mark per minute. Pleasgustify your conclusionswith a proof or an
example.No aidsarepermitted.Usethe backsof the pagedor roughwork.

Thelasttwo problemsareharderthanthe others.You shouldattemptthemonly afteryou have

tried the others.If hardlyanyonegetsthelasttwo problemsthetestwill betakenoutof 40 or 45
insteadof out of 50.

1. (a) (5 marks)Shaw thatif | select56 distinctnumbersrom theset{1,2,...,100} | must
have two numberswvhich differ by 11.

(b) (5 marks)Shaw thatif | select55 distinctnumbersrom theset{1,2,...,100} thenl
do not necessariljhave two numbersvhich differ by 11.
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2. (6 marks)Recallthatwe provedtheformulas
n(n+ 1)
n(n+1)(2n+1)

Usethoseformulasto find a similar formulafor

]

(3r247r)

r=1

You do not needto prove thatyour formulais correct!
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3. (6 marks)Usemathematicainductionto prove that
n
Z (3r24+5r) =n(n+1)(n+3)
r:

forn=1,23,....

4. (6 marks)Recallthatthe Fibonaccinumbersaredefinedby fy = fo=21andfy. 2= frr1+ o
forn=1,2,.... Provethat
24 544 f2 = fofna

for alln e N.
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5. (6 marks)Shaw that2" > 2n+ 1 for n= 3,4,5,.... (Recallthat2" is definedinductively by
2l =2and2"m1=2x2")

6. (6 marks)Show thattheset{n(n+1)(n+3):ne N} = {8,30,72,...} is countable.(Hint:
you mayfind question3 useful.)
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7. (5 marks)l pick threedistinct numbersfrom the set{1,2,...,10} andaddthemup. For
example,l couldpick 3, 7, and8 andgettheresult18. Supposd repeathat procedure23
times. Shav thatl musthave someresulttwice.

8. (5 marks)Shaw thatthe setof primesof theform 3n-+ 2 is infinite.



