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Sequences and Series Alpha - SOLUTIONS

1. Common difference = 36 — 10 = B6

2. Common ratio =721—% =T A

5. We can see that this sequence is increasingiexgally, and the ratio of sequential
terms is getting closer to 8, = 3" -2 fits this modelC

6. Letx:\/30+«/30+«/30+... , it follows thatx =+/30+x > (x-6)(x+5)=0 >

X = 6 since it must be a positive numger
3 (k7 — 2k +1) = 3 (5k? - 2k +1)- 3" (57 - 2k +1)

k=4 k=1 k=1
_ 509)(9+1)(2(9)+1) _ 2(9)(9+1) +9_(5(3)(3+1)(2(3) +1)  2(3)(3+)) +3] —1283
6 2 6 2
1
>2
3 . 3> 1
8. Order of differences$ S 4>1 shows that T(n) is d'2degree polynomial
10 >1
>5
15
T(n) = an®*+bn+c, solving simultaneously for a, b, c:
l=a+b+c
_ I 1, 1 ! _
3=4a+2b+c> a—E,b—E,C—OéT(n) =N +§n92T(n) =84D
6=9n+3b+c i
9. 34-6=2&
nNia
1|3
214
3|6
4110
51|18
6|34
10. Rewrite the equation &;,, —3a, =— , @iving the characteristic equation-3=0

>r=3>a, =pB+q



3=3p+
P+a p:éq:B ak:%(3")+1:2(3"‘1)+1.2+3—1:LB

7=9p+q
11. Total distance = 15 3t0+£)+£)...:15+1—0 =30B
3 9 1_}
3
15 15
12. ZEZsin(ﬂmjco{”[kj:Zsin(ﬂ—ij =0B
=] 4 4 =] 2
1 1 X
13. Letx =1+ 1 ,thenx =1+ 1:1+
3+ 34+ 3x+1
1 X
1+ 1
3+~
1+...
3 +x=4x+1 > 3¢ -3x-1=0> x= 31’(;/2_1.

X must be positive sa = 3+(\3/2_1 C
. | 1Y% | 50
14. Solving the equation for K60 = K(E] whent = 12 givesK :7 =100J2 E
1 2
3

15. The last two digits follow a pattern:

Number Last two digits| The last digit is always 1, and the second todast
21 21 through the sequence 2, 4,6, 8,0, 2, 4,6, 8,0,
2172 41
2173 61 So every 5th power gives the same final two digits.
2174 81 Powers of 5, 10, 15, ... 90, 95, 100 will all hé&eas
2115 01 the final two digits.

2176 21
2177 41 The last two digits 021 are 01C

16. This is the Fibonacci sequence. The next tertia sum of the previous two.
21 +34=5%C
17. 499000= 49,900(1- 055)% _, t =30 log(0) o

log(045)

18. 3 Using the Pythagorean theoreb#r*> =r* >




r*-r>-1=0 - (rz)z—rz—lzo S r?=

2
sin@) = = =2 _V5-1g
r? 1+4/5 2
0 ab 000 000
19. We can see that far>3,/0 0 c¢| =|0 0 0[.So|X)=[0 0 0|=0B
000 000 000

|
20. The coefficient of&®y" is (a+b): , so for x'?y*® the answer s p
alb! 1312

(nm) = (k+1) - Zk: (nm) = (k +1)-1
n=1 A
(500+1)-1-1=501-2

M=

21.

S O

0

a 3

(nm)

>
N

22. Rationalizing the denominators, we have

(V2 -1)+(V3-v2)+(Va- \/_)+...+(\/_5 J24)=

23. Only Il and Il are correck

n
24. Observe the sum for small valuenpyou will see thatz

L 1 _16
—:_B
;k(k+1) 17

100 _10° _
5. T a, = a,. Only Il and Il are trueB
26. Using partial fraction decompositionzz— SES . For the series, all terms
k®+2k k k+2
1 2 _3
except forl+= are subtracted OUE . C
2 242k 2

27. Order of differences shows that S(n) isaldgree polynomial.

1

> 4
5 >6 l=a+b+c+d
15>10>9>3 5=8a+4b+2c+d 1 1

=8a c

>19 >3 > a==,b=0c==,d=0
34 >12 15=27a+9%+3c+d 2 2

>31 >3
65 >15 34=64a+16b+4c+d
111>46

S(n) = %+2 S(9) - S(8) =109 C



28. Letd,,d; be the common differences of the two sequence=n & = a +10d, and

_ a, _ 8 +10d,
=h +10d,> Ju =472
b, =b +10d, b, b +10d,

Using the formula for the sum of an arithmegdes:
(an+27) 5 (2a, +(n-10,) | = (3] 20+ (0D, )| >

(28, +(n-1d,)) __(n+D

(20 +(n-1d;)) @n+27)

a+10d, _ (72D+1) _4

b+10d, (4Q2D+27) 3
29. Leta be the first number artulbe the last numbea.is 4005. We can see thHat 9 =
5004-4005 _ 111B

- Usingn = 21 gives the ratio we are looking for:

5004, so it follows that n

30.2=x" L 2=x* & x=42 A



