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Mu Alpha Theta National Convention 2007
Sequences and Series Alpha

For all questions, E. NOTA means none of the alamsvers is correct.
Calculators are not permitte&, represents the" term of a sequenc®

1. What is the common difference of the arithmséquencd0, 36,62,88,...?

A. 3.6 B. 26 C.28 D. 78 E. NOTA
. . . 1 7m
2. What is the common ratio of the geometric seqeezn?7 e
A. 7 B. L c. p. L E. NOTA
V2 2 2

3. The first three terms of the sequerrce= % are% lg What is the next term?

C. 12 D.3 E. NOTA

7

A.

3 IEN|
w
wlh

4. Given the sequendg, = sin(%j , What isb,?

A -1 B. —% C.0 D.%

E. NOTA

5. The first 10 terms of the sequercg are 1, 7, 25, 79, 241, 727, 2185, 6559, 196814590
What is the general formula fay, ?

A. 5n-2 B. 3 ;2 C.3"-2 D.n*+5 E. NOTA
6. Evaluate:\/30+\/30+\/30+...
A. 2430 B./30i C.6 D.7 E. NOTA

7. Evaluate:zgl (5k2 -2k +1)

k=4

A. 279 B. 1277 C. 1283 D. 1439 E. NOTA
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8. The triangular numbér, is a number that can be represented in the forattiwangular grid of

points where the first row contains a single eleinaenl each subsequent row contains one more
element than the previous one. This is illustrétedr, =1, T, =3, ....

. o

What is the sum of the first seven triangular nurebe

A. 28 B. 56 C.64 D. 84 E. NOTA
9. Given thata, =3 anda,,, = 2(a, -1), find a, —a,.

A. 15 B. 24 C. 27 D. 30 E. NOTA

10. Given thata, =3 anda,,, = 3a, — 2 the general equation fax, is written in the form
a, = A(B“")+C.Whatis A+B—-C?

A0 B.4 C.6 D.7 E. NOTA
11. Nate drops a racquetball from a height of 1femse On each bounce, the ball reaches one-

third of the height from which it previously fellWhat is the total vertical distance the ball
travels from the time it is dropped to the timedtnes to rest?

A.255m B.30m C.35m D.45m E. NOTA
15
12. Evaluate: ZDZSin(n—[kjco{”—[k)
= 4 4
A. -1 B.0O C.1 Dg E. NOTA
1
13. Evaluate1+ 1
3+ -
1
1+
3+ -
1+...
1+4/3 1+4/21 3+4/21 1

A. B. C D.1+— E. NOTA

2 6 6 J3
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14.%%Fe is a key isotope of iron that has a half-lif@dfours. Twelve hours after John began an
experiment witlkK grams of the isotope, he determined that there &@mrams left. What is the
value ofK in grams?

A. 50V2 B. 80V2 C. 140 D. 200 E. NOTA
15. What are the last two digits a1'®°?
A. 41 B. 21 C.01 D. 00 E. NOTA
16. What is the next number in the sequence 0,2, 3, 5, 8, 13, 21, 34,... ?
A. 45 B. 47 C.55 D. 65 E. NOTA
17. Each of the solid rocket boosters (SRB) orsffaze shuttle uses 55% of its remaining fuel
every 30 seconds after liftoff. The propellantéach solid rocket motor weighs approximately

1,100,000 pounds (499,000 kg) prior to ignitionwHmuch time in seconds has elapsed when
each of the SRBs have 49,900 kg of propellant left?

A 30029059 g 5pl0g(0D) o 5109(03)

log(0.2) log(045) log(0.1)
D. 302°900D L35 E NOTA
log(045)

18. The sides of a right triangle form a geomadrimgression. Given that is the smallest angle
in the triangle, what isin(g) ?

PSRl c.1/1+‘/g D.W/‘/_5—_1 E. NOTA
4 2 2 2
x 0 0][0 a b
19. A series of matrices is produced accordingpéoeiquationX, =0 y O[O0 0 c
0 0 z{|O OO
What is|X;| ?
A (x+y+z)a®+b’+c?) B.0O C.3a+2b+c
D.1 E. NOTA
20. What is the coefficient af'?y** in the expansion ofx + y)**?
A. E B 29 C A D 23 E. NOTA

13 12 1312 1312
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500

21. Evaluate?)_ (nmn)

n=2

A.501!'-2 B.501!-1 C.500!+1 D.501! E. NAT

22. Evaluatez

\/ﬁﬁwr

A. 66 B.7 C.5 D. 4 E. NOTA

23. Which of the following are true?
l. The sum of the firsh positive integers is®
Il. n<2" for all positive integers
N 1+2+2°+..+2"=2""-1

4

V. []j!=144
L

A. l only B. I, II, Il only C. I, IV only
D. Ill, IV only E. NOTA
24. Evaluate:
Z(mg
A. § B. E C. 2—3 D.1 E. NOTA
9 17 25

25. Considering the sequenag= Q and its partial sung,, how many of the following are

true?
l. The sequence is geometric for 10

I §>s>5

[l There are two consecutive terms that are eguahlue.

A. 1l lllonly B.Il, lonly C.Ilonly D. Il only E. NOTA

26. Evaluate z ok

D.2 E. NOTA

>
N
w
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O
N w
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27. Suppose tha, gives the sum of the elements in tfi@ow of the following triangle:

11 12 13 14 15
16 17 18 19 20 21

Whatis§ -§,?
A. 113 B. 119 C. 109 D. 85 E. NOTA

28. Given thaa and b, are two arithmetic sequences afAdand B, are sums of the first

elements. If(4n+27)[A, = (7n+1) [B,, what s o

1

A. 18 B. 4 C.
7 3

D. E. NOTA

Nlw
N

29. How many numbers between 4000 and 5000 arsild®iby 9?

A. 117 B. 111 C. 110 D. 109 E. NOTA

30. Given the functiorf (x) = X , solve forn where f(n) = 2.

A 2 B. C.42 D. /3 E. NOTA

Sie



